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JOINT APPENDIX 


SUN CHEMICAL CORPORATION, 
et al. 


Plaintiffs, 


V. CIVIL ACTION 


NO. 234-66 
EDWARD J. BRENNER, 


COMMISSIONER OF PATENTS 
Defendant. 


[16] 
ze *& 
THE COURT: Permanent press process garments were known 
before this invention, were they not? 
[17] MR. SABOL: Yes, sir. We don’t claim novelty in the 
garment itself. 


“ke 


[50] 


sx * 


MR. MARTIN: If Your Honor please, in an excess of caution, 
I would like to note a stipulation by both counsel as to one error 
in the Board’s decision, if the case goes on appeal. I would like the 
record to show that at page 167, which is page 8 of the Board’s de- 
cision, in line 9, where the Board referred to column 1 of Hurwitz,. 
it was intended to read “column 2.” This is a stipulation by both 
counsel. 


THE COURT: Very well. Mr. Sabol,— 

MR. SABOL: Yes, Your Honor? 

THE COURT: —I want to ask you one more question before 
you call your first witness. I might say to you gentlemen, as Mr. 
Martin knows, that I think in a trial of these patent cases much can 


be accomplished by crystallizing the issues during the opening state- 
ments, and Ii sometimes take longer for an opening statement than I 
would in an ordinary case. 

{53] 


* * * 


THE COURT: No, I am going to frame my own questions. My 
question is: Is the use of the imidazolidone covered either by the 
disclosure or the claims of the Goldstein patent in connection with 
the impregnation of fabric for the eventual purpose of making it per- 
manent press? 

[54] MR. SABOL: Your Honor, I will have to qualify my an- 


swer. 

THE COURT: Oh, yes, surely. Answer in your own way. 

MR. SABOL: I can’t answer yes or no. 

THE COURT: I am not going to insist on your answering yes 
or no. 

MR. SABOL: If that imidazolidone is made in accordance with 
the process of Claim 1 of Goldstein et al., then it would. 

THE COURT: Then the difference is by what process it is 
made? I take it that imidazolidone is a synthetic compound, isn’t 
it? 

MR. SABOL: Yes, sir. 

THE COURT: What difference does it make by what process 
it is made? 

MR. SABOL: The difference—you mean the final product? 
What is the difference in the final product? 

THE COURT: No. You say that by the use of this compound 
in the impregnation process, you achieve a superior result? 

MR. SABOL: Yes, sir. 

THE COURT: What difference does it make whether the com- 
pound is made by Process “A” or Process “B”? 

[55] MR. SABOL: That is beyond my ken at the moment. 

I would have to ask my experts on that. 


THE COURT: I mean, you would get the same result, wouldn’t 
you? 

MR. SABOL: Yes, sir. 

THE COURT: I think I have exhausted my questions. ~ 


*x** * 


[60] 


x * * 


THE COURT: May I inquire what the purpose of counsel is 
in offering these prior patents? 
MR. SABOL: Yes, sir. 
THE COURT: Ordinarily they would be offered by the defend- | 


ant. 

MR. SABOL: Yes, sir. If you recall, in my opening statement 
I said that other people were attempting to solve this problem of 
ability to withstand spontaneous curing. Now, these represent the 
attempts by others to solve the problem, the unsuccessful attempts. 

THE COURT: I see. 

MR. SABOL: At this time I would like to call Mr. Herman 
Goldstein as my first witness. 

Thereupon 

HERMAN BERNARD GOLDSTEIN 
called as a witness by the plaintiffs, being first sworn, was examined 
and testified as follows: 
DIRECT EXAMINATION 
BY MR. SABOL: 

Q. Will you state your full name, age and residence address, 
please? [61] A. Herman Bernard Goldstein, forty-nine years old. 
My address is 76 Deerfield Road, Cranston, Rhode Island. 

Q. Would you list chronologically your formal education since 
high school, giving degrees and dates when they were conferred? 

A. Including high school, or since high school? 
-Q. After high school. A. I attended Brown University, which 


is located in Providence, Rhode Island. I graduated in 1940 with a 
Bachelor of Arts, summa cum laude, and a member of the honorary 
society, Sigma Psi, and Phi Beta Kappa. 
Q. Did you review your records in preparation for giving your 
testimony today? A. Yes, sir, I did. 
THE COURT: What is your profession? 
THE WITNESS: I’m a chemist by profession. I’m a manager 
by actual occupation. 
BY MR. SABOL: 
Q. Who is your present employer? A. Sun Chemical Corpora- 
tion. 
Q. And how long have you worked for Sun Chemical? A. I’ve 
worked for Sun since 1944. 
Q. And what was your employment prior to that? A. I 
worked for the Providence Textile Chemical Company— 
[62] THE COURT: Don’t go quite so fast, especially when 
you come to names. 
THE WITNESS: I worked for the Providence Textile Chemical 
Company from 1940 to 1944. 
BY MR. SABOL: 
Q. And were you employed prior to that? A. No, I went to 
the university before that. 
Q. Do you know the Goldstein et al. application involved in 
the trial today? A. Yes, I do. 
Q. And have you read it? A. Yes, I have. 
THE COURT: We assume that he has read his own application, 
of course. 
MR. SABOL: All right, Your Honor. 
BY MR. SABOL: 
Q. Do you know a product called “Reactant 183”? A. Yes. 
Q. Can you explain to us, in general terms, what it is? A. Re- 
actant 183 is an aqueous solution of imidazolidone. Shall I explain 
the chemical structure? A. Yes, please. 


THE COURT: Yes, but bear in mind that you are making [63] 
an explanation to laymen and not to a group of chemists, Mr. Gold- | 
stein. That is of the utmost importance. 

THE WITNESS: Yes. 

THE COURT: Suppose you get closer to the microphone and 
speak slower. In these technical matters, you will have to speak so 
that we can grasp what you are saying as we go along. This is not 
like an ordinary conversation. For example, if you were a teacher. 
of chemistry and you were talking to an elementary class, you would 
go very slowly. 

THE WITNESS: Yes, sir. Reactant 183 is a solution in water — 
containing approximately forty per cent active solids of the chemi- | 
cal which is known as 1,3-dimethylol-4,5-dihy droxy-imidazolidone-2. 

BY MR. SABOL: | 

Q. I would like to refer to that material as “the imidazolidone.” ' 
Could you briefly describe its current major use? A. Yes. Reac- 
tant 183 is used predominantly for permanent press, for the treat- 
ment of fabric that goes into permanent press garments. 

Q. Can you explain the term “permanent press garments”? 

THE COURT: I think I understand that. 

MR. SABOL: You understand, sir? 

THE COURT: Even a layman would understand that, [64] 
because we all read advertisements of the clothing merchants who 
advertise suits in which the press will stay permanently. 

MR. SABOL: Yes, sir. Are you familiar with the “Koratron” — 
name, sir? 

THE COURT: No, I don’t know the name. 

BY MR. SABOL: 

Q. Would you describe the invention described in the patent 
application involved in this suit? A. Yes. 

THE WITNESS: If I may, Your Honor, could I give a little 
background of the technology which represents— 


THE COURT: That is up to your counsel. 

MR. SABOL: Yes, sir. 

THE WITNESS: Yes. Traditionally, it has been common prac- 
tice to treat fabric with a resin and to cure the fabric in the mill to 
prevent creasing of that fabric. In other words, this is a conventional 
crease resistant fabric. 

THE COURT: The word “cure” means what? 

THE WITNESS: To heat it to separate. And this, traditionally, 
was always done in the textile mill, in the finishing plant. 


The invention that we’re discussing today represents a drama- 
tic departure from this technique, by which we can take [65] fab- 
ric, impregnate it, make garments, and then set the creases. So that 
as compared to previous technology, where we wanted to avoid 
creasing, we now actually deliberately set permanent creases in, as 
required by ‘the styling of the garment, as you will be able to see in 


those garments. (Indicating.) 


So that there is a dramatic and significant difference in prin- 
ciple in what we are attempting to accomplish by this invention. 


If I may point out that by the old method, where the resin was 
set in the fabric while it was in a smooth and flat condition, any at- 
tempt to put a crease in, as required, for example, in a pair of men’s 
trousers or in the cuff of men’s trousers or in the hem of a lady’s 
dress, or what have you, or pleats, the actual treatment resisted this 
operation; and as a result, any such garments made from fabric that 
was cured in the piece, that was heated and cured in the piece, would 
lose its crease as soon as the garment was washed or even if the man 
was exposed to rain. 

THE COURT: What was the purpose of putting resin in it? 

THE WITNESS: The original and traditional reason has been 
to improve the crease resistance, that is the undesirable creases that 


occur in actual use. In other words, when [66] you sit down, if you 
have untreated—for example, you perhaps recall if you have a pair 
of linen trousers or cotton trousers that haven’t been treated, as soon 
as you sit down they become creased, and they become extremely 
unsightly. 


Now, the chemical treatment to produce crease resistance im- 
proved that characteristic, but unfortunately it did not make it pos- | 
sible to set permanent creases as desired by styling. And this made ; 
it extremely difficult for the cotton industry to compete with the 
synthetic fiber industry, because to some extent the synthetic fibers 
can be set by heating, because they melt when you press them with | 
high heat. And, therefore, this represented a very significant step 
forward to improve the position of cotton, to make it possible to 
have cotton garments with permanent shape retention characteris- | 
tics. And this shape would persist even when worn or even when 
laundered; and it was unnecessary, as you know, to press the garment 
after laundering. 


And this represented such a tremendous advance that it took 

the industry by storm, really. 
BY MR. SABOL: 

Q. Now, in this advance, were you talking about the five pro- 
cess steps as shown on the board? A. Yes. The permanent press 
process, as we are discussing it today, includes all of these five steps 
as an integral [67] part of the manufacturing operation. The tex- 
tile mill must apply the chemical, and then they must dry it and» 
cool it, and then the garment manufacturer must subsequently, at 
some time in the future, cut the garment, sew it, press it, put it into 


the desired final shape, and then cure it. And the curing in this | 
manner of operation sets the garment in the final desired configura- 
tion or shape, so that it always desires to go back 2 that shape; and, 


therefore, it has what we call a “permanent press.” 


THE COURT: Do I correctly understand that the synthetic 
fabrics, like dacron, say,— 

THE WITNESS: Yes, sir. 

THE COURT: —were capable of being set in the permanent 
press before the cotton fabrics were capable of being so set? 

THE WITNESS: Yes, sir. This is true to a certain extent. Dac- 
ron fabrics were advertised by their manufacturers, by the manufac- 
turer, that they could obtain permanent shape retention of the gar- 
ments. And to a certain extent this was perfectly true. But it was 
true—in essence it was true for only one hundred per cent dacron. 
It’s more customary to actually blend synthetic fibers, like dacron, 
with cotton: and these blended fabrics no longer responded like the 
pure dacron; so it was necessary to treat the cotton component. 

[68] THE COURT: Then does the invention of the applica- 
tion in suit relate to cotton fabrics and not extend to synthetic fab- 
rics? Is that correct? 

THE WITNESS: Not entirely. The invention involves cellulosic 
fabrics, which would be cotton or rayon, but it also embraces blends 
with such cellulosic fabrics and synthetics. 

THE COURT: What else besides cotton? 

THE WITNESS: Rayon. Rayon is a cellulosic. 

BY MR. SABOL: 

Q. When was the process claimed in the application invented, 
approximately? A. Approximately 1961. 

Q. And was it reduced to practice at that time? A. It was re- 
duced to practice in late 1961 or early 1962. 

Q. How many different times did you apply the process to fab- 
rics since that time? A. Well, I presume you mean—until now? 

Q. Well, let’s say for the following year? A. Yes. From the 
time when we first reduced it to practice, I estimate that we per- 
formed a minimum of twenty or thirty experiments on a variety of 
fabrics with a variety of catalysts. 


[69] .Q. Was that all in the laboratory? A. Yes, this was all : 
in the laboratory, treating small swatches of cloth. | 

Q. Did you have any mill runs approximately at that time? A. 
At the end of 1962, because of our contacts with the National Cot- 
ton Council, they became very interested in conducting some mill 
trials. And in January of 1963 we conducted an experimental mill 
trial, where we treated three hundred yards, approximately three 
hundred yards of fabric. | 

‘Q. And who supplied the fabric? A. This fabric was supplied _ 
by Thomas Cottons. | 

Q. And who supplied the chemicals? A. Sun Chemical sup- 
plied the chemicals. 

Q. Was a resin used? A. Yes. The resin, as indicated, and the 
catalyst was applied to the cloth, and the resin was the imidazolidone. 

Q. Did you conclude anything from the mill trials? A. The — 
fabric from the mill trials was evaluated extensively over a period 
of several months, and the results were extremely encouraging and 
fulfilled our hopes. 

Q. Did you conduct storage stability tests on that fabric? A. 
Yes. This was one of the most crucial features of [70] this evalua- 
tion, because for permanent press of general utility, it’s necessary | 
for the sensitized cloth to have good storage stability. That is, the | 
time between when the fabric is treated and when the fabric is made 
into garments. And as a result this trial which we ran in January 
1963 was tested periodically to determine the degree of sensitivity 
of the fabric with prolonged periods of storage, and these tests con- 
tinued until at least August of 1963 when the last set of garments 
were prepared from that fabric. 

_-Q. Can you tell me what you did with the garments? A. Yes. 
During the course of 1963, because of our close cooperation with 
the National Cotton Council, they invited us to present a paper de- 
scribing this new technique at the conference which is called the 
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Chemical Finishing Conference, which is held in Washington, D. C., 
each year under the sponsorship of the National Cotton Council. 
This conference was held that year in October, and we displayed 
those garments publicly for the first time in October of 1963. 


Those garments had previously been subjected to repeated wear- 
ing and washing without pressing to demonstrate the rather spectacu- 
lar permanent press characteristics which we obtained. 


Excuse me, Your Honor. Am I speaking slowly enough now? 

{71] THE COURT: Yes. Just follow your counsel. 

MR. SABOL: Yes, I believe so. 

THE WITNESS: All right. 

BY MR. SABOL: 

Q. Returning now to the stability of the sensitized fabrics in 
this process, under the usual practices in the textile industry, can 
you give us, drawing on your experience, the magnitude or time lag 
that can be expected from completion of the fabric, that is, in sen- 
sitized form,'and the actual manufacture of the garments? A. Yes. 
This depends on several factors. For example, the geographical loca- 
tion of the finishing plant in relation to the cutting plant. And so 
the time lapse may be as little as five to seven days; but more fre- 
quently the time lapse would be in the order of amounting to one 
to three months, because it takes time to move the fabric from the 
finishing plant to the cutting plant. And, on the other hand, the 
time lapse may be as much as six months or a year or even two years 
if someone has misjudged the amount of inventory to be required, 
and so forth. So that it may frequently happen that fabric finished 
one year will not be cut the year it’s finished. It may be held 
over to the following year for processing at some later date. 

[72] Q. Can you explain what would happen if the sensi- 
tized fabric was not stable for storage? A. Yes. The resin would 
cure spontaneously as the fabric was stored, and this would, first 


TT : 


of all, make it impossible to impart the desirable creases that would 
be necessary in a garment. And, in addition, if there were any wrin- 
kles present in that fabric while it was stored, those wrinkles would 
be cured in, and it would make it impossible to remove them. And, 
therefore, the fabric would end up as seconds. 

Q. Do you know what level of temperatures normally exist 
during storage of the fabric? A. Well, this depends again on the sea- 
son of the year, the type of warehousing facilities; but if we take 
the whole country, we can expect temperatures, ordinary storage 
temperatures of about seventy to seventy-five degrees Fahrenheit 
during the winter—that’s in the warehouses. And during the sum- 
mer, frequently temperatures of eighty to one hundred degrees Fah- 
renheit are not at all unusual in warehouses. i 


I might also add that when fabric is shipped, it’s carried by 
trucks or by rail cars, and we know from our experience that if the — 
outside temperature is eighty degrees Fahrenheit, in general, inside 
of a truck or inside of a rail car the temperature may go to one hun- 
dred degrees. And, as [73] you probably know, the temperature inside’ 
your car, sitting in the sun, gets very, very hot, and so there’s no 
question that the fabric being shipped from the textile mill to the 
cutting plant may encounter temperatures of ninety to one hundred | 
and twenty degrees en route. 

Q. What effect would those high temperatures have on the sen- | 
sitized fabric? A. Well, it would depend on the stability of the sen- 
sitized fabric; but, based on our experience, we know that in the case 
of the ethylene urea resin—type resin—it would tend to cause ex- 
tremely rapid curing; and, therefore, make the fabric useless ina _ 
matter of—sometimes in a matter of hours—certainly in a matter of | 
days. On the other hand, if the sensitized cloth is stable, there 
would be much less deterioration. 
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Q. Now, in your previous testimony you mentioned the Nat- 
ional Cotton Council of America— A. Yes, sir. 

Q. —can you explain what it is and what its objects are? A. 
Yes. The National Cotton Council of America is an organization 
which is supported by the major cotton interests in the United States. 
This includes cotton growers, the cotton [74] ginners, that is, the 
people who separate the seed from the cotton fiber. It also includes 
certain cotton textile mills and perhaps certain retail cotton distribu- 
tors. In any event, the National Cotton Council’s single major ob- 
jective is to spread the use of cotton and to further the use of cot- 
ton in all possible manner under their control. 

Q. You mentioned that in October of 1963 there was a meet- 
ing of the National Cotton Council Conference. 


Did you disclose the identify of the resin used to sensitize the 
fabric which, in turn, was used to make the garments that were put 
on show there? A. Yes. During the paper which we presented in 


October of 1963, we described the compound used as an imidazoli- 
done. 

Q. Did your disclosure create any interest by other workers? 
A. Yes. There was a tremendous amount of interest because this 
subject of a permanent press was a problem of great importance to 
the entire cotton industry, and we received many inquiries and many 
requests for more information. 

Q. Do you know a firm by the name of Graniteville? A. Yes. 
The Graniteville Company is a large textile manufacturing company. 
They manufacture fabrics, and they dye and finish fabrics. 

[75] Q. Did they attend that meeting? A. A representative 
of the Graniteville Company was there. 

Q. Did you have a previous contact with the Graniteville Com- 
pany in regard to permanent press? A. Yes. If I may interject: The 
Graniteville Company was traditionally a cotton company as com- 
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pared to some of the other concerns which specialized in synthetic 
products, so for the Graniteville Company it was of considerable‘im-; 
portance to them to develop a suitable permanent press process for | 
cotton. 

Now, to answer your question: In May of 1963, our salesman 
who calls on the Graniteville Company received an inquiry from 
them, requesting the salesman to ask me to call the plant manager. 
because, as they pointed out, they were working on something se- 
cret, and they didn’t want to discuss this with the salesman but they! 
wanted to discuss it with me. So I called the man, and although he | 
was rather ambiguous, I perceived that his interest was in the field 
of permanent press, and I spoke to him in a forthright manner and 
indicated that if this were really the case—and I didn’t press him 
whether it was or not—I said, “If this is really the case, then I think | 
we have something of great interest to you because we have been 
working in this field ourselves.” He didn’t acknowledge one [76] | 
way or the other just what he was working on, but he said, “Send 
me a sample.” Which we did. We sent him one sample in May, and 
within a few days or a week he requested more, and we sent hima | 
gallon of the chemical, which was the imidazolidone. 


And during the rest of the course of the balance of 1963, we 
shipped three additional drums of chemical, about 1500 pounds. 


And, of course, as time went by, in the matter of another month 
or so, they acknowledged that this was their field of interest, although | 
still top secret and their dealings were strictly with me rather than 
the salesman. 

Q. Did you reveal the identify of the product to Graniteville 
prior to the October meeting? A. You mean the chemical identity? | 

Q. Yes. Q. No, I don’t believe we actually described the 
chemical from the chemical standpoint, because in this particular 
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case we simply offered it to them as a proprietory material for use 
in permanent press. 

Q. Did they ever give you any reports of what they did with 
the material or how they used it? A. Yes. From time to time 
either they would call me or I would call them to make progress re- 
ports where we would [77] interchange comments. Their general 
reaction, after the first few trials, was that the results they were ob- 
taining were quite good and very interesting to them. Their major 
source of problem remaining was the fact that the fabric seemed to 
lose more strength than they would like to tolerate when they used 
our imidazolidone. 

Q. According to your knowledge, was Graniteville doing this 
work on its own, or did you become aware of other companies in- 
volved? A. Well, during the initial phase of our contact with Gran- 
iteville, we had no reason to believe that they were working with 
anyone else but ourselves; but by the time the October meeting in 
Washington occurred, we then perceived that Graniteville was work- 
ing with two other firms, namely, Levi Strauss and the Koratron—or 
the Koret of California company. The company was known as Koret 
of California at that time. 

Q. Did’ you have any contact with Koret after the October 
meeting? A.’ Well, in point of fact, knowing of the mutual areas 
of interest on this subject, the executives of the National Cotton 
Council arranged for a meeting between me and representatives of 
the Koret Company as well as the executives of [78] the Levi 
Strauss Company, and this meeting occurred actually during the 
course of this conference in Washington, in the early part of Octo- 
ber. 

Q. I would like to hand you— 

MR. SABOL: First, I would like to have marked for identifi- 
cation Plaintiffs’ Exhibit 9. 

(Plaintiffs’ Exhibit No. 9, Letter dated 12-13-63, to Dr. 
Goldstein from Koret, was marked for identification.) 
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Q. I hand you what purports to be a letter, dated December 
13, 1963, and ask you if you can identify it? A. (Perusing the ex- 
hibit.) Yes. This is a letter which was written to me by Richard 
Tomaselli of Koret of California, Inc. The date is December 13, | 
1963. | 

Q. What position did Mr. Tomaselli hold there? A. Accord- 
ing to this letter, he was Research & Technical Service, Purchasing 
& Licensing Department. In actual fact, he served as a technical di- | 
rector, because he was responsible for the selection of the chemicals — 
used. He was responsible for attempting to run trials, and he was 
responsible for the evaluation of the resulting cloth. 

Q. Would you read the first paragraph of that letter? A. Yes. 
“T have been doing a good deal of testing with your chemical and 
have had very fine results. We are most [79] anxious to have Mc- 
Campbell duplicate these results so we may move forward on the 
program for ultimate authorization of the No. 183 reactant.” 

Q. And who is McCampbell, if you know? A. Yes, I know. 
McCampbell is the selling agency for the Graniteville Company. 

Q. Is it an internal agency, or— A. No, it’s just another name. : 
It’s the selling department of the company. 

Q. I see. What is 183 Reactant, if you know? A. 183 Reac- 
tant is the imidazolidone which we have been discussing. 

Q. Directing your attention to the third paragraph, first line, 
there is a name “Monsanto Resloom E-50.” Do you know what that | 
is? A. Yes, sir. Monsanto Resloom E-50 is a fifty per cent aque- 
ous solution, containing dimethylol ethylene urea. 

MR. SABOL: I would like to offer that letter into evidence. 

THE COURT: Let it be shown to Mr. Martin. 

MR. SABOL: Yes, sir. I have given him copies. 

THE COURT: Let it be admitted. 

(Plaintiffs’ Exhibit No. 9, previously described, was re- 
ceived into evidence.) 
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[80] Q. Were mill runs made on 183 at Graniteville? A. Yes, 
sir. As a result of the work done by the Graniteville people them- 
selves, as well as the favorable results obtained by Tomaselli, arrange- 
ments were made for a large commercial run on the first week of 
January, 1964. At that time I believe we ran approximately 50,000 
yards of cloth. 

JHE COURT: Where was that done? 

THE WITNESS: That was done at the Graniteville Company 
in Graniteville, South Carolina. 

BY MR. SABOL: 

Q. And was Reactant 183 used as a resin? A. Yes, sir; it was. 

Q. Was the treatment in accordance with the permanent press 
process as shown here? A. The treatment as far as Graniteville was 
concerned included the first three steps. 

Q. Yes. A. The subsequent steps came later. 

Q. And who performed those? A. Well, the fabric treated at 


Graniteville was then shipped to the Levi Strauss factory in Knox- 

ville, Tennessee. And on January—well, in the twenties—the latter 

part of January, these fabrics were made up into garments at Levi 

Strauss, and'the fourth and fifth steps were performed at that [81] 
time. 


Q. By Levi Strauss? A. By Levi Strauss. 

Q. And then what happened in regard to this development? 
A. Well, actually, I was present both at the initial treatment of the 
cloth as well as in the actual cutting up of the fabric to make gar- 
ments. And I remained at the garment plant until such a time as 
they had obtained the first flow of garments through. And they 
made tests on them, and the reaction was that they were all quite 
delighted with the results they saw. And I left at that point, but I 
subsequently was called back by Mr. Bacharach of the Levi Strauss 
Company who wanted to have a meeting. 

Q. What is his position? A. Mr. Bacharach is the merchan- 
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dising manager for Levi Strauss. And this was about ten days after 
the initial garments had been made in this factory, he requested a 
meeting of the three interested parties, namely, Levi Strauss, Gran- 
iteville and Sun Chemical. And the representatives of the three com- | 
panies met at the Levi Strauss factory on January 31st of 1963. 

Q. And can you briefly tell us what happened at the meeting? 
A. Yes. Mr. Bacharach, who is the merchandising [82] manager, 
as I have said, was planning to launch a nation-wide merchandising 
program, where he was going to introduce the stay-pressed trousers, 
as he called them, on a nation-wide scale, and with a tremendous 
advertising program to launch the program. He wanted to be sure 
that he would be able to make enough trousers to fill the pipe line 
and to fill the warehouses of his customers in an appropriate way, 
so the primary objective of this meeting was to inquire if Granite- 
ville had adequate facilities to treat enough cloth that he would have |; 
enough to make the garments. And he inquired of us, in tur, 
whether we could supply enough chemical to treat all of the cloth 
that he contemplated. 

Q. Was the chemical Reactant 183? A. Yes. 

Q. The imidazolidone? A. Yes, sir; it was. 

Q. I believe you stated that garments were made from the Jan- 
uary run at Graniteville? A. Yes. 

Q. Do you recall what happened to those garments? A. Well, 
I personally didn’t follow them, but I assume that some of that pro- 
duction went directly to the retial stores for inventory, and some 
probably went into Levi Strauss’s own warehouses, because I must 
say that they launched [83] this program on a nationwide scale: and, 
therefore, they planned, and they actually did build up a tremen- 
dous inventory prior to launching any sale at all. So there was a 
great deal of merchandise inventories before the first pants went on 
public sale. 

Q. Did you have any contact with Koret during this period? 
A. During which period are you talking about? 
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Q. Let’s say the January-February period? A. Yes. Actually 
I visited the Koret people in January to review the various charac- 
teristics of the imidazolidone, and subsequently we had correspon- 
dence and telephone conversations frequently during the coming 
months. 

Q. Are ‘you familiar with the “Koratron” name? A. Yes. 
Koratron is the name of a company. It is called the Koratron Com- 
pany which, I believe, is a wholly-owned subsidiary of Koret of Cali- 
fornia: and, in addition, Koratron is the trade mark of the permanent 
press process which the Koratron Company licenses. 

Q. And are you familiar with the Koratron process—the Kora- 
tron process? A. Yes. In a sense the Koratron process is outlined 
on the board, which involves treating cloth with resin and a catalyst, 
removing excess solution, drying and cooling, and [84] then making 
up garments, and then pressing and curing to set the creases. 

Q. And are you familiar with the Koratron licensing program? 
A. I have a general knowledge of this subject. 

Q. And can you explain it for us? A. Well, as I understand 
it, the Koratron Company licenses the use of their patent and also 
certain know-how and also certain use of their trade mark to gar- 
ment manufacturers who pay them a royalty. They also—that is, 
Koratron—also provides certain know-how to finishing plants to in- 
struct them how to treat the cloth in order to provide suitable cloth 
to go to their garment licensees. 

Q. Does Koratron make and sell any tangible product? A. No, 
Koratron Company is, to the best of my knowledge, strictly a licen- 
sing organization. 

THE COURT: This might be a good time to suspend for our 
luncheon recess. 


I would like to inquire, Mr. Sabol, how much longer will your 
testimony take? 
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MR. SABOL: By my best estimate, it would take the rest of 
the day and perhaps half a day tomorrow, Your Honor. 

THE COURT: Oh, no, that is too long. Try to condense it 
some. I don’t want to deprive you of making a [85] full represen- 
tation, but please try to condense it. 

MR. SABOL: I certainly will, sir. 

(Whereupon, at 12:28 p.m., the Court recessed.) 


AFTERNOON SESSION 


THE COURT: We will resume the case on trial. You may pro- 
ceed, Mr. Sabol. 
MR. SABOL: Yes, sir. Thank you. 
BY MR. SABOL: 
Q. Mr. Goldstein, I believe you were telling us about the Kora- | 
tron licensing program. How is that licensing program received by | 
the industry? A. After the first two licensees were signed up, name- 
ly, the Graniteville Company and Levi Strauss, which probably oc- 
curred sometime in 1963, I believe that Koratron did very little ac- | 
tive licensing— 
THE COURT: Mr. Goldstein, I don’t think you are answering 
the question. I think it is very important to get the question and 
limit yourself to answering the question, and we will get along better 
and faster. | 


Will you read the question, Mrs. Byrholdt. 


(The reporter read the pending question.) 
THE WITNESS: It was received very enthusiastically. 
[86] BY MR. SABOL: 
Q. To date, do you have any idea as to how many Koratron 
licensees there are? A. I believe there are at least two or three hun- 
dred cutting licensees, that is garment manufacturers. 
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THE COURT: Just what was licensed? 

THE WITNESS: The Koratron patent for the manufacture of 
garments, permanent press garments, by the Koratron process. 

THE COURT: What has that to do with this case? 

MR. SABOL: I am leading up to that, Your Honor. 

THE COURT: Don’t lead up to it. Get to it now. 

MR. SABOL: All right, sir. 

THE COURT: I think that we are spending too much time on 
matters that have nothing to do with this case. 

BY MR. SABOL: 

Q. I hand you a letter, carrying the date July 30, 1964, and 
ask you, can you identify it? A. (Perusing the letter.) Yes. This 
is a letter which was sent to me by Richard Tomaselli of the Kora- 
tron Company. 

Q. Would you read the letter. 

THE COURT: Oh, no, no, no. We don’t have witnesses read 
exhibits out loud. If exhibits are offered in evidence, the Court 
reads them. If they are not offered in evidence, they should not be 
read. We save a lot of time that way. 

[87] BY MR. SABOL: 

Q. About when did you receive the letter? A. I received the 
letter in the early part of August of 1964. 

THE COURT: The letter speaks for itself. The date is on the 
letter. 

Q. Were you surprised to receive the letter? 

THE COURT: That question is excluded. It makes no differ- 
ence whether he was surprised or not, Mr. Sabol. 

MR. SABOL: I think this letter is very important, Your Hon- 
or. 


THE COURT: Yes, but I don’t care whether he was surprised 
or not. You can offer the letter in evidence if you want to do so. 
MR. SABOL: I would like to offer it in evidence. 
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THE COURT: Hand it to the Clerk. | 

MR. SABOL: I otfer this letter in evidence as Plaintiffs’ Exhi- | 
bit 10. 

MR. MARTIN: I would like the privilege of completing my 
reading of the letter. 

THE COURT: Oh, I am going to admit it. You can read it, 
of course. Ordinarily this would not be admissible because it is a 
third party’s letter, but we do not enforce the rules too strictly in 
these cases. 


(88] (Plaintiffs’ Exhibit No. 10, Letter dated 7-30-64, | 
to Mr. Goldstein from Koratron, was received into evidence.) 

THE COURT: You may proceed, Mr. Sabol. 

BY MR. SABOL: 

Q. Does Koratron require the use of specific resins in their pro- 
gram? A. Yes, they do. 

Q. What type of resins? A. They require the use of imidazoli- 
done, exclusively. 

-Q. Of the Permafresh type? A. Yes, Permafresh 183 was the | 
product which they specified initially, in the initial part of their pro- 
gram. 

Q. And does that include the compound shown, the imidazoli- | 
done? A. Yes, sir. 

THE COURT: Let me interrupt with a question, Mr. Sabol. 

MR. SABOL: Yes, sir. 

THE COURT: I notice that occasionally you have been refer- | 
ring to this compound as the imidazolidone and on other occasions 
as 183. 

MR. SABOL: Yes, sir. 

THE COURT: Which is it? Are they both equivalent? 

MR. SABOL: It is both. 

[89] THE COURT: Are they both equivalent? 

MR. SABOL: Yes, Your Honor. 
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THE COURT: Then let’s use one name, because the use of the 
two names creates confusion. Which do you prefer to use? 

MR. SABOL: All right, sir. 

THE COURT: Which do you prefer to use? 

MR. SABOL: I would prefer to use Permafresh 183, but I have 
to use the imidazolidone term, because it refers to other parts as well. 

THE COURT: You can use one term or the other, and I will 
let you choose which one. Then it will be understood that when- 
ever any literature uses the other name, it will be the same product. 


What name do you want to use? 


MR. SABOL: I would like to call it Permafresh 183. 

THE COURT: Will you spell that, please. 

MR. SABOL: I will call it the imidazolidone. 

THE COURT: I am perfectly willing to have you use the name 
you choose. 

MR. SABOL: It really makes no difference to me, Your Honor. 

THE COURT: Yes, it makes a very important difference. There 
should be one name for everything. Otherwise, it creates confusion. 

MR. SABOL: Yes, sir. 

[90] THE COURT: “Permafresh 183,” is that the term? 

MR. SABOL: “Permafresh 183,” yes, sir. 

THE COURT: Very well. You may proceed. 

MR. SABOL: Well, sir 1 am confused now. Am I permitted 
to use the imidazolidone and not Permafresh 183? 

THE COURT: I don’t care which you use, but let’s stick to 
one name. It is very confusing to have two, three or four different 
names for the same product used in the course of the same trial. 

MR. SABOL: This is really the same compound. 

THE COURT: Then use the same name, and please don’t argue 
with the Court. 

MR. SABOL: I am not arguing with the Court, sir. 


BY MR. SABOL: 
Q. Does Koratron permit the use of any other resins? A. 


They permit the use of only Permafresh 183 or other chemical equi- | 


valents. 

Q. Permafresh— A. Permafresh 183 or chemical equivalents, 
which, of course, is imidazolidone. 

MR. SABOL: Sir, I don’t quite know how to handle this. 
“Permafresh 183” is Sun’s trade name. 


THE COURT: All that I am saying is to let’s fix on one name : 


for this compound, and let’s use that same name [91] throughout, 
so as to eliminate confusion. I don’t care which name you use. 
MR. SABOL: All right, sir. Would the imidazolidone satisfy 
you? 
THE WITNESS: Well, I believe that the term “‘imidazolidone” 
would embrace— 


THE COURT: I want you to choose a name. Now which one 


do you want to use? 
MR. SABOL: The imidazolidone. 
THE COURT: Very well. Then let’s use it. 
MR. SABOL: Very well. That settles it. 
THE COURT: You may proceed. 
BY MR. SABOL: 


Q. Does Koratron permit the use of any other resins, different 


not. 

Q. Was there ever a time when Koratron required the use in 
their licensing program of the imidazolidone manufactured by one 
company? A. Yes. During the initial phases of their program, un- 
til at least the first of January, 1965, they required the use of one 
particular brand of this term, manufactured by one particular com- 
pany; and then I also believe— 

Q. What company? [92] A. Sun Chemical. 


from the imidazolidone? A. To the best of my knowledge they do — 
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Q. Proceed. A. I believe that, although I can’t be absolutely 
certain, but I believe that they also continued the exclusive recom- 
mendation of one particular product. 

THE COURT: I do not think that this witness ought to testify 
about somebody else’s activities, Mr. Sabol. While we do not en- 
force the rules as to hearsay evidence quite as strictly as we do in 
other cases, nevertheless there has to be a limit. And, please, let’s 
try the issues of this case and not something else. 

MR. SABOL: Your Honor, I believe that these are the issues 
of the case. I am trying to bring out the evidence. 

THE COURT: No, every case has to be limited to the issues 
that the Court has to decide. 

MR. SABOL: By that, do I take it that you want me to go in- 
to the prior art at this time? 

THE COURT: You will have to present your case in your own 
way. 

MR. SABOL: I don’t want to antagonize the Court. i have 
two or three more questions on this point. 

THE COURT: You may proceed in your own way. If you feel 
that this is a proper time to go to the prior art, by all means do so. 

[93] BY MR. SABOL: 

Q. Are you aware of the amount of royalties collected under 
that licensing program? 

THE COURT: Just a moment. Under whose licensing program? 

MR. SABOL: Under the Koratron licesing program. 

THE COURT: What do these plaintiffs have to do with that 
program? 

MR. SABOL: The Koratron licensing program did not come 
into being until they adopted the imidazolidone. They adopted that 
from Sun Chemical. 

THE COURT: Very well. You may answer. 

MR. SABOL: They derived that from Sun Chemical. 
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THE COURT: You may answer. 

‘THE WITNESS: According to the annual report for 1966, the | 
Koratron royalties amount to more than four and a half million dol- | 
lars after applicable expenses. 

THE COURT: How much? 

THE WITNESS: Four and a half million dollars. 

THE COURT: May I make this inquiry of you, Mr. Sabol: Are | 
they licensed by the Sun Chemical Corporation? 

MR. SABOL: No, sir. 

THE COURT: In other words, if you had a patent on this in- 
vention, they would be infringing on it, would they not? 

[94] MR. SABOL: Yes, sir. 

THE COURT: That is what I wanted to know. 

BY MR. SABOL: 

-Q. Can you name some of the textile finishing mills that are 
under license to produce sensitized fabric, from your personal know- 
ledge? 

THE COURT: Licensed by whom? 

MR. SABOL: By Koratron. 

A. Yes. Most of the major textile manufacturers are licensed, 
including such companies as Graniteville, Pepper Manufacturing, J. 
P. Stevens, M. Lowenstin, et cetera. 

THE COURT: What line of business is Sun Chemical Corpora- 
tion in, Mr. Goldstein? 

THE WITNESS: Chemicals. 

THE COURT: Do they sell this chemical to the licensees? 

THE WITNESS: We sell the imidazolidone to some of these 
licensees, yes. 

THE COURT: And to the licensor company also? 

THE WITNESS: No, the licensor is simply a licensing opera- 
tion. 


THE COURT: A what? 
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THE WITNESS: A licensing operation. ; 

THE COURT: I see. In other words, you are supplying [95] 
the necessary chemical that the licensee has to use in order to use 
the process, is that right? 

THE WITNESS: Exactly. Yes, sir. 

THE COURT: Do you supply it to all of them? 

THE WITNESS: No, unfortunately we don’t. 

THE COURT: Are there other chemical concerns that manu- 
facture the same compound? 

THE WITNESS: Precisely, yes. 

THE COURT: Is the compound a patented product? 

MR. SABOL: Yes, the product is patented by the Reibnitz pa- 
tent. I can give you the number. 

THE COURT: If it is patended, then any other chemical con- 
cern that manufactures it has to pay royalties to Sun Chemical Cor- 
poration, does it not. 

MR. SABOL: No, Your Honor. Sun Chemical does not own 
the patent. Badische Anilin, a German chemical firm owns the pa- 
tent. 

THE COURT: I see. In other words, it is patented but not 
by Sun Chemical Corporation. 

MR. SABOL: Yes, sir; unfortunately also. 

THE COURT: I want to get these inter-relations. 

MR. SABOL: Yes, sir. I think they are important. 

BY MR. SABOL: 

Q. Did any problems occur in supplying the industry with 
[96] the imidazolidone, according to your personal knowledge? A. 
You are referring to the quantity? 

Q. Yes. A. Yes. The permanent press program became so 
tremendous in the initial phases that the world supply of glyoxal 
which is used to make the imidazolidone became insufficient for 
the total requirements. 
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THE COURT: What became insufficient? 

THE WITNESS: The glyoxal. That’s a special chemical 
which is used to make the imidazolidone. We were purchasing our 
raw material, which is glyoxal,— | 

THE COURT: I wish you would go a little slower. These are | 
technical terms, and the reporter has to take them down. 

THE WITNESS: We purchased glyoxal—That’s g-l-y-o-x-a-l— 
from all of the four manufacturers throughout the world. There is 
one company in the United States that makes glyoxal, one in France, 
one in Germany and one in Japan. And we were purchasing glyoxal 
from all of them. And in spite of this, there was insufficient glyoxal! 
to produce all imidazolidone needed to meet the industry demands. |, 
And, as a consequence, one of the major chemical companies in the 
United States, Union Carbide, built a new plant, and eventually this | 
plant went on steam last July, 1966 but prior to that, from the 
[97] early part of 1965 through the middle of 1966, there were re- | 
curring shortages of glyoxal which were insufficient to take care of 
the industry-wide demand generated by this new permanent press 
process. 


** * 


[112] Q. [hand you Plaintiffs’ Exhibit 4, which is the Hurwitz 
article, and ask you if you are familiar with it? 

THE COURT: I assume that he is familiar with it. Don’t ask _ 
preliminary questions. You would not be asking him if he were not | 
familiar with it. | 

BY MR. SABOL: 

Q. According to your knowledge, has this process ever been 
put into commercial use? A. (Perusing the exhibit) This is a treat- 
ment which involves application of chemicals to already completed 
garments — 
THE COURT: Just a moment. Will you read the question, 
please, Mrs. Byrholdt. 
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THE WITNESS: A licensing operation. 

THE COURT: I see. In other words, you are supplying [95] 
the necessary chemical that the licensee has to use in order to use 
the process, is that right? 

THE WITNESS: Exactly. Yes, sir. 

THE COURT: Do you supply it to all of them? 

THE WITNESS: No, unfortunately we don’t. 

THE COURT: Are there other chemical concerns that manu- 
facture the same compound? 

THE WITNESS: Precisely, yes. 

THE COURT: Is the compound a patented product? 

MR. SABOL: Yes, the product is patented by the Reibnitz pa- 
tent. I can give you the number. 

THE COURT: If it is patended, then any other chemical con- 
cern that manufactures it has to pay royalties to Sun Chemical Cor- 
poration, does it not. 

MR. SABOL: No, Your Honor. Sun Chemical does not own 
the patent. Badische Anilin, a German chemical firm owns the pa- 
tent. 

THE COURT: I see. In other words, it is patented but not 
by Sun Chemical Corporation. 

MR. SABOL: Yes, sir; unfortunately also. 

THE COURT: I want to get these inter-relations. 

MR. SABOL: Yes, sir. I think they are important. 

BY MR. SABOL: 

Q. Did any problems occur in supplying the industry with 
[96] the imidazolidone, according to your personal knowledge? A. 
You are referring to the quantity? 

Q. Yes. A. Yes. The permanent press program became so 
tremendous in the initial phases that the world supply of glyoxal 
which is used' to make the imidazolidone became insufficient for 
the total requirements. 
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THE COURT: What became insufficient? 

THE WITNESS: The glyoxal. That’s a special chemical 
which is used to make the imidazolidone. We were purchasing our 
raw material, which is glyoxal,— | 

THE COURT: I wish you would go a little slower. These are 
technical terms, and the reporter has to take them down. 

THE WITNESS: We purchased glyoxal—That’s g-l-y-o-x-a-l— 
from all of the four manufacturers throughout the world. There is 
one company in the United States that makes glyoxal, one in France, 


one in Germany and one in Japan. And we were purchasing glyoxal 
from all of them. And in spite of this, there was insufficient glyoxal 
to produce all imidazolidone needed to meet the industry demands. | 
And, as a consequence, one of the major chemical companies in the 
United States, Union Carbide, built a new plant, and eventually this 
plant went on steam last July, 1966 but prior to that, from the 
[97] early part of 1965 through the middle of 1966, there were re- | 


curring shortages of glyoxal which were insufficient to take care of 
the industry-wide demand generated by this new permanent press 


process. 
** * 


[112] Q. I hand you Plaintiffs’ Exhibit 4, which is the Hurwitz | 
article, and ask you if you are familiar with it? 

THE COURT: I assume that he is familiar with it. Don’t ask 
preliminary questions. You would not be asking him if he were not | 
familiar with it. 

BY MR. SABOL: 

Q. According to your knowledge, has this process ever been 
put into commercial use? A. (Perusing the exhibit) This is a treat- 
ment which involves application of chemicals to already completed 
garments — | 

THE COURT: Just a moment. Will you read the question, 
please, Mrs. Byrholdt. | 
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(The reporter read the pending question.) 

THE COURT: Just answer the question. 

THE WITNESS: It was used for a short time by one firm, 
but then the process was dropped in favor of the imidazolidone 
treatment. 

BY MR. SABOL: 

Q. I hand you a copy of Plaintiffs’ Exhibit 5, which is 
Dr. Reid’s article of 1958, and ask you if the procedure has been 
used commercially, according to your knowledge? A. (Perusing the 
exhibit.) This procedure was also used by one firm, but was discon- 
tinued primarily in favor of the imidazolidone tretment. 

[113] Q. Do you know whom they are purchasing the imi- 
dazolidone from? A. You mean the firm that discontinued it? 

Q. Yes. A. Sun Chemical is one of the suppliers of the imi 
dazolidone that they use. 

Q. I hand you Plaintiffs’ Exhibit 6, which is Dr. Reid’s article, 
dated 1957, and ask you whether the subject matter of that article 
solved in practice the spontaneous curing process? A. (Perusing the 
exhibit.) No. This study did not solve the problem of spontaneous 
curing. 

Q. Does Dr. Reid specify the resin that he uses? A. Yes, he 
does. 

Q. What is it? A. He specifies that he uses Rhonite R-1, 
which is ethylene urea of the prior art. 

Q. Is that resin shown in any other disclosure that you are a- 
ware of in this proceeding? A. Yes. Tht same resin is used in Hur- 
witz’s patent — I don’t remember the number. And it is also used 
in the second Warnock patent, 3,268,915. Of course, in the War- 
nock patent they list a different trade name, but it is the same et- 
hylene urea chemical. 
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Q. Does that article describe or set forth the stability, [114] 
the length of storage time of the fabric? A. Yes. Dr. Reid gives 
very specific details about the storage stability of the sensitized 
cloth. 

Q. Would that be found on page 255? A. Yes. He summarizes 
his findings on page 255. 

Q. And what is the storage stability of that sensitized fabric? 

A. According to Dr. Reid’s experiments, the samples stored at 30 
degrees centigrade were useless to produce a permanent crease after 
sixty hours of storage. 

Q. In your opinion, is that adequate time? A. No. It’s abso- 
lutely inadequate. 

Q. I hand you a copy of Plaintiffs’ Exhibit 7, and ask you if 
the process disclosed therein has been put into commercial practice, 
according to your knowledge? A. (Perusing the exhibit.) This is 
U. S. Patent 3,138,802, Getchell. This has not been put into com- 
mercial practice in spite of efforts to do so. 

Q. I hand you Plaintiffs’ Exhibit No. 8, and ask you the same — 
thing: Has it ever been put into commercial practice? A. (Perusing 
the exhibit.) Shall I read the details? | 

Q. No. It’s identified. A. I see. This is the procedure for 
recuring, and attempts were made to use this process, but were dis- 
continued [115] in favor of the imidazolidone. 

| 


Q. Referring your attention to the Getchell patent before you, | 
I will refer your attention to the paragraphs comprising Columns 1 
and 2 of the patent, and particularly the last sentence, and ask you 
if that states the problem facing the industry at the time the patent | 
was filed, according to your knowledge? | 

THE COURT: What is your question? 

MR. SABOL: I asked the witness if that statement states the 
problem facing the industry at the time the patent was filed, accord- 
ing to his knowledge. 
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THE COURT: Just answer yes or no. 
THE WITNESS: It states the problem. Yes. 
BY MR. SABOL: 

Q. I hand you a copy of the Warnock et al. patent, which is 
Defendant’s Exhibit E, and ask you if the imidazolidone is disclosed 
or suggested in that patent? A. (Perusing the exhibit.) No, 
it’s not. 

Q. I direct your attention to the Hurwitz patent, Defendant’s 
Exhibit No. B, and ask the same question? A. No, it’s not. 


xe * 


[120] THE COURT: And you have also introduced consider- 
able evidence tending to show that there has been a considerable ac- 
ceptance by the industry of this process. 

MR. SABOL: Yes, sir. 

THE COURT: Counsel for the Commissioner of Patents has 
very candidly conceded that the Patent Office does not question the 
usefulness or the utility of this process. 

I would like to ask the witness one question. 

MR. SABOL: Yes, Your Honor. 

THE COURT: Are there any competing processes in actual use 
on the market today for this same purpose or not? 

THE WITNESS: Processes or chemicals? 

THE COURT: Are there competing processes, other than this 
process, that are used for the same purpose successfully? 

THE WITNESS: There are other processes, but much less 
widely used. 

THE COURT: But much less what? 

THE WITNESS: Widely used. 

THE COURT: Much less widely used? 

THE WITNESS: Less widely used. 

THE COURT: Don’t put in cumulative evidence to show the 
commercial adoption, because I do not think that the government 
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| 
disputes that. Of course, there are many commercial [121] succes- 
ses, but not all such contributions are patentable. 

The question is whether this is patentable, not whether it is 
successful or useful, because its usefulness and success are conceded. 

MR. SABOL: Yes. | 

THE COURT: There are cases in which usefulness is ques- 
tioned, and there the usefulness has to be proven; but here the utili- 
ty is not questioned in any way. You have produced rather convinc- 
ing evidence of utility. : 

MR. SABOL: Yes, Your Honor. I was hoping it would be con 
vincing evidence of unobviousness. 

THE COURT: You may proceed. 

BY MR. SABOL: 

Q. I would like to refer you to Defendant’s Exhibit A, which | 
is the Goldstein et al. patent. You can find it in that blue folder. 
The number is 3,049,446. Do you have it? A. Yes, sir. 

Q. Does that patent disclose the sequence of process steps as 
claimed in your current patent application? A. No. 

Q. Is the inventive concept of that patent the same, in your 
opinion, as the inventive concept of the current patent application | | 
involved here? A. No. 

[122] Q. Is the imidazolidone as described in that Goldstein | 
et al patent presently made by anyone? A. To the best of 
my knowledge, this process is obsolete. 

Q. Does Sun make any of that by that process? A. No, we 
do not. 

Q. Do you know of anyone who does? A. No, I don’t. 

Q. How does the textile industry class the ethylene urea resin, : 
such as that shown by the Hurwitz patent or the one shown on the, 
board, in regard to odor? A. The ethylene urea resin is considered 
to be a relatively low-odor product. | 


Q. If one resin which is famous for its low-odor properties pro- 
| 


£ 
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vided odor problems, would you expect another similarly purported 
to have low odor, to avoid the low-odor problems? A. No. 

MR. SABOL: I would like to turn the witness over for cross- 
examination, Your Honor. 

THE COURT: Very well. Mr. Martin. 


CROSS-EXAMINATION 


BY MR. MARTIN: , 

Q. Mr. Goldstein, how long has imidazolidone been on the 
market as a chemical product? [123] A. Sometime around 1956, 
or thereabouts, was the first time that the German firm offered this 
product. 

Q. And at that time what was known about it properties as 
far as textile treatment is concerned? A. The product was recom- 
mended as a crease-proofing resin. 

Q. Was anything known about it being free of odors — odorless 
— when impregnated in cotton fabric? A. I believe the product was 
claimed to be low odor, but no resin is absolutely free of odor. 

Q. Does that include imidazolidone? A. Yes. 

Q. Was it known, say, for the sake of argument, in 1959 and 
1960, that the imidazolidone would not affect the color fastness of 
material impregnated therewith? 

THE COURT: It would not affect what? 

MR. MARTIN: It would not affect the color fastness of 
fabrics impregnated therewith? A. I believe you mean light fastness. 
Yes, this was known around 1959 and 1960. 

Q. Was it known about 1959 or 1960 that imidazolidone 
would also render fabrics impregnated therewith crease resistant? A. 
Yes, that’s true; crease resistant. 

[124] MR. MARTIN: Now, Your Honor, I would like to em- 
bark upon two lines of questioning, and I think it fair to indicate to 
the Court what they are. : 
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| 

I have reason to question whether the commercial success testi- | 
fied to here today was actually commercial success of the claimed 
subject matter. 

THE COURT: Yes, you have a right to go into that, by all 
means. : 
BY MR. MARTIN: | 
Q. Now, Dr. Goldstein, I think you indicated on direct exami- | 
nation that the imidazolidone used in the permanent crease process, : 
in issue here, the commercial success of that process was tied to an 
imidazolidone made in a special way, is that correct? A. I never 
said that, I don’t believe. 

Q. Well, is it your opinion — how is the imidazolidone used 
in the permanent press process and actually produced? A. There 
are probably three different methods which are used, all of which 
yield the same product. And all I can tell you is the way we make 
it. I can’t testify with certainty as to the way our competitors : 
make it. But there are three good routes by which this material can | 
be made, all of which yield the same product with the same proper- | 
ties. | 
Q. Is one of those the process set forth in the [125] Goldstein | 
et al. patent? A. No. Of the three that I am referring to, they do | 
not include the Goldstein et al. patent, because, as I have already 
pointed out, that process is, to a great extent, obsolete at present. 

Q. I hand you page 7 of the original copy of the patent appli- | 
cation in suit, and ask you to read, please, a sentence thereon, and 
I will then ask you a question. 

MR. MARTIN: Better still, I will ask you to read this sentence, 
if the Court please. 

THE WITNESS: Where do you want me to start? 

MR. MARTIN: Here. (Indicating the document.) 

THE WITNESS: From here to here? 

MR. MARTIN: Yes. 


34 


THE WITNESS: Shall I read it, Your Honor? 

THE COURT: Just read it to yourself. 

THE WITNESS: Oh, I see. 

THE COURT: You may proceed, Mr. Martin. 

BY MR. MARTIN: 

Q. Mr. Goldstein, the sentence you just read, beginning at page 
7, line 18, I believe, of the application indicates that the composi- 
tions used in this invention may be made by — in effect, by the 
process claimed in the Goldstein patent, is that correct? A. Yes. It 
says it may be. 

{126} Q. Even though you said before it’s obsolete? A. 
That’s correct. 

Q. In the Permafresh process, at what temperature are the gar- 
ments cured? A. They are cured between 300 and about 375 de- 
grees Fahrenheit. 

THE COURT: I want to be sure that I correctly got your ques- 
tion, two or three questions back, Mr. Martin. 

Did you ask the witness whether, based on page 7 of the appli- 
cation, whether this compound in question may be manufactured 
from the Warnock patent? 

MR. MARTIN: Not the Warnock patent, Your Honor. 

THE COURT: Which one was it? That is exactly what I want 
to know. 

MR. MARTIN: My question was whether the sentence on page 
7, beginning at line — 

THE COURT: What was your question? 

MR. MARTIN: The question was: Was that process disclosed 
there identical with the process in Claim 1 of the Goldstein patent? 

THE COURT: The Goldstein patent? 

MR. MARTIN: Yes, Your Honor. 

THE COURT: That is what I wanted to know, and the wit- 
ness answered yes. 


(127] MR. MAKTIN: Yes. 

THE COURT: In other words, are you trying to bring out ‘he 
point that the description on page 7 of the application in suit per- | 
mits the manufacture of this compound in accordance with the 
Goldstein patent? | 

MR. MARTIN: Exactly. 

THE COURT: Very well. I was not sure wheti.s you said 
“Goldstein” or “Warnock.” | 


[162] MR. MARTIN: I have no further questions. 

THE COURT: Do you have anything else? 

MR. SABOL: No, Your Honor. 

THE COURT: You may step down. 

I do think it is obvious that a process that permits of an interval _ 
doesn’t require an interval. | 

MR. MARTIN: This is correct, Your Honor. 

Of course, as Your Honor well knows, the claims should be — 
given the broadest interpretation they can without doing violence to 
language. 

MR. SABOL: I would like to now call Mr. May. 


JOHN M. MAY 


called as a witness by Plaintiffs, having been duly sworn, was 
examined and testified as follows; 


DIRECT EXAMINATION 


BY MR. SABOL: 
Q. Will you state your full name, age, and residence, please? 
A. My name is John Michael May. My residence is Winslow Drive, | 
Yorktown Heights, New York. 
Q. And what is your present employment? A. With Sun 
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Chemical Corporation, as Commercial [163] Development Manager. 

Q. And what was your - A. In the Chemical Products Divi- 
sion. 

Q. Prior to that what was your employment? A. I was the 
Technical Service Manager in charge of the entire Application Lab- 
oratory Service for the Textile Chemical Department. 

Q. And prior to that what was your employment? A. Prior 
to that 1 worked for the Ciba Company as their Technical Manager 
in their Textile Chemical Department. 

THE COURT: Where is Sun Chemical Company located? 

THE WITNESS: It has many branches, Your Honor. 

THE COURT: But where are its headquarters? 

THE WITNESS: The headquarters are in New York. 

THE COURT: And its principal factory? 

THE WITNESS: Its principal textile chemical factory, it has 
two, one of which is in Rhode Island and one of which is in Chester, 
South Carolina. 

BY MR. SABOL: 

Q. And what was your employment prior to that? 

THE COURT: It doesn’t make any difference. 

MR. SABOL: Your Honor, his prior employment will come 
out. I will need that to establish — 

[164] THE COURT: Very well, I will let you ask it. 

THE WITNESS: I worked for Tootal-Broadhurst-Lee Company 
of England, who were the original inventors of the method of ap- 
plication of resins to textiles. 

BY MR. SABOL: 

Q. And what was your position with that firm? A. I wasa 
resin specialist, a specialist in the application of textile resins to fab- 
rics. 

THE COURT: Are you a chemist? 

THE WITNESS: Yes, sir. 
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MR. SABOL: Your Honor, I can present his formal education 
also. 

THE COURT: No, it is not necessary. 

Q. Have you read the Goldstein et al application involved in 
this trial? A. Yes, sir. 

Q. Can you briefly describe the invention? A. The invention 
relates to the use of the imidazolidone resin, the application of that 
resin to fabrics and thereby the production of a sensitized fabric 
which can be stored, is stable to storage and shipping, which is sub- 
sequently made into garments, resulting in the ability to manufacture 
on a mass scale garments which have permanent [165] press proper- 
ties. : 

Q. What was your first experience with the permanent press | 
concept? A. About in 1956 or ‘57 — ‘56, I would say, the industry: 
at that time was searching for a solution to this problem of produc- 
ing permanent press garments on a mass producing scale. 

Q. And were you associated with a company at that time? A. 
Yes, I was associated with Tootal-Broadhurst-Lee and we, indeed, 
ourselves, were attempting to do this. We were unsuccessful. 

Q. And was there a reason for being unsuccessful? A. Yes. 
We did not have a resin system which was suitable for mass produc- | 
tion in that we were unable to store the fabric; during storing and 
shipping it reacted prematurely. 

Q. Did Tootal-Broadhurst-Lee ultimately find a solution to 
that problem, according to your knowledge? A. No, sir. 

Q. I would like to direct your attention to Plaintiffs’ Exhibit - 
6 and ask you if you are familiar with it? A. Yes, sir. : 

Q. Can you briefly describe in layman’s language what the arti- 
cle teaches? [166] A. This is an article by David Reid, who reviews _ 
the two possible methods of producing permanent press garments, 
one of which is to treat the fabric with a resin and then before re- 
acting the resin, before curing it, to manufacture the garment and 
then to cure the garment. 
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Secondly, it also deals with a method of manufacturing per- 
manent press garments by impregnating the whole garment in the 
garment state; in other words, to treat the garment with resin and 
then to cure the garment. 

Q. And what resins was he working with? A. He was work- 
ing at that time with ethylene urea. 

Q. And what were Dr. Reid’s conclusions? A. His conclusions 
were that there was not available a satisfactory system for mass pro- 
duction based on the impregnation of the fabric with ethylene urea 
and subsequent manufacture of the garment followed by curing. 

THE COURT: Will you tell me again what the two methods 
were? 

THE WITNESS: Basically, Your Honor, there are two ways 
one could overcome this problem. 

One is to make the garment first and then to dip the whole 
garment in a solution of the resin and then to dry the garment, per- 
haps in a tumble drier like you would have [167] in a home. Then 
before it is completely dry, to iron the garment, put all the creases 
in that you want to, and then to hang that garment into an oven and 
cure the whole garment. This is one procedure which he discusses. 
It is, in fact, not a commercially successful procedure. 

THE COURT: It is not commercially successful? 

THE WITNESS: No, sir. 

The second procedure which he also discusses is the one which 
is on the application there, which is the three steps taking place in 
the finishing plant, then the shipping and then the subsequent opera- 
tion in the garment plant. In this case you don’t have to dip the 
whole garment in the solution; your fabric is already, so to speak, 
in a special reactive condition. At that time he stated that it was 
not in the art to do this because the resin available to him and the 
resin systems available to him prematurely reacted before he had 
time to make the garment, unless he did this immediately. 


BY MR. SABOL: 

Q. Have either of those two procedures ever been used for 
mass production of permanent press garments? A. No, sir. An at- 
tempt was made with the garment dipping process and it was dis- 
continued. [168] Q. I believe you have before you Plaintiffs’ Ex- 
hibit 5. I ask you if you are familiar wit! «nat? A. Yes, sir. 

Q. Again can you briefly describe in iayman’s language what 
the article teaches? A. This is an article concerned with another 
method of producing permanent press garments. In this procedure 
the fabric is treated with a resin and is cured in the finishing plant. 
Then the cured fabric — the cured fabric is, of course, stable and 
does not deteriorate — the cured fabric is then shipped to the gar- 
ment manufacturer and the garment manufacturer then may apply 
a solution to the garment so that he can obtain permanent creases 
by pressing in this solution. This is called a recuring process. 

THE COURT: It is called what? 


THE WITNESS: A recuring process. 
BY MR. SABOL: 


Q. Has that process ever achieved commercial utilization for 
mass production of permanent press garments? A. It was used for | 
a limited period, again, but despite the retention of the name, which 
was originally used to identify this process, to my knowledge this 
process is not in fact used. [169] Q. Is that user manufacturing 
fabrics for permanent press garments at the present time, according 
to your knowledge? A. Yes, sir, he is. 

Q. An according to your knowledge, what process is he us- 
ing? A. He is using the process under the application there, using 
the — 

THE COURT: When you say “he” who do you refer to? 

THE WITNESS: I am referring to a company called Cone 
Mills. The name is Coneprest. What happened, I believe, was that 
he originally used the name Coneprest to identify a recuring process | 
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and then he subsequently retained that name but used another pro- 
cess. 
BY MR. SABOL: , 
Q. What was that other process? A. The process in the ap- 
plication. 
Q. Would that be called - and what resin is he using in that 
process? A. He is using — 
THE COURT: When you say “he” who do you refer to? 
THE WITNESS: Cone Mills, sir. 
THE COURT: It, in other words. 
THE WITNESS: Yes, sir, it- 
[170] THE COURT: That is what confused me. 
THE WITNESS: I’m sorry, sir. 
Cone Mills Corporation is using an imidazolidone resin. 
BY MR. SABOL: 


Q. Of the type described in the application? A. Yes, sir. 


Q. I believe you have before you Plaintiffs’ Exhibit 4 by Dr. 
Hurwitz. A. Yes, sir. 

Q. Are you familiar with the contents of that article? A. Yes, 
sir. 

Q. Can you describe in layman’s language what the article 
teaches? A. He describes basically the same two processes which 
were referred to by Reid in Exhibit No. 6. He places emphasis on 
procedure requiring dipping the garment. He states that the process 
is not a suitable process for mass producing and, indeed, suggests that 
it might possibly be used by women for home sewing or possibly 
by dry cleaners. 

He also states that the more desirable process where a sensi- 
tized fabric would be produced is not at this time known because 
suitable resin systems are not available. 

[171] Q. Do you agree with that conclusion? A. Yes, sir. 

Q. At that time? A. At that time, of course. 
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Q. I hand you — I believe you have before you Plaintiffs’ Ex- 
hibit 8. I ask you if you are familiar with it? A. Yes, sir. 

Q. I refer you to the top of column 2 and ask you if that is 
an accurate representation, the last sentence of that paragraph, of 


the problem facing the industry? A. Yes, sir, particularly the state- “ 


ment that premature setting of the impregnated resin was unavoid- 
able. 
Q. How did the patentee propose to solve the problem? A. 


He had a special process whereby the fabric was impregnated with a | 


resin and a catalyst, but instead of drying the fabric he used a dif- 
ferent procedure; he suggested that the resin could be fixed in the 
fabric under moist conditions. This was another attempt to get 
around this instability problem. He fixed the resin on the fabric in 


moist conditions and then washed it to remove the fixing agent that 


was used. Then he re-treated with catalyst solution which could 


then be activated at a later stage by the garment manufacturer, who 


would then cure the garment in an oven. 
[172] Q. Has that procedure ever been used in mass produc- 


tion for producing permanent press garments? A. To my knowledge, ” 


no, sir. 3 See 
Q. Do you know when the problem of premature reacting of 


the resin was solved? A. Yes, sir, it was solved during the latter : 


part of 1963 and ‘64 in commercial practice, in commercial use. 

Q. And who solved it? A. Sun Chemical Corporation. 

Q. And what was their solution? A. Their solution was the 
use of the imidazolidone resin according to the method of the ap- . 
plication. 


Q. And in what way did the imidazolidone solve the problem? ~ 


A. The use of imidazolidone allowed the mass production of per- 
manent press garments because it allowed the fabric so treated to 
be stored and shipped before it was sent to the garment manu- 
facturer, without adverse effect. Then the garment manufacturer 
was able to complete the process successfully. 
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Q. Why was it so important that the resin not prematurely re- 
act? A. If the resin prematurely reacts before the garment [173] 
manufacturer receives the fabric he is not able to form the desirable 
creases and flattening of seams which are necessary to make a good 
garment, because the reaction has taken place already. 

THE COURT: You mean the reaction must take place after 
the permanent creases are in? 

THE WITNESS: Yes, sir, precisely- 

THE COURT: If I may interject a question. 

MR. SABOL: Yes, sir, please do. 

THE COURT: Is there some peculiar property of some virtue 
in imidazolidone that prevents premature reaction? 

THE WITNESS: Yes, sir, there is. 

THE COURT: What is it, or is it something that is unknown? 

THE WITNESS: We don’t know, I would say, the reason 
why imidazolidone has this peculiar property, but the effect is 
that it does not prematurely cure at room temperatures or tempera- 
tures fairly substantially above this. You might say it has a sharp 
kick-off temperature. 

THE COURT: How does it differ from other resins that makes 
it possible for it to have this effect? You are a chemist, that is why 
I am asking. 

THE WITNESS: Yes, sir. I am trying to explain it [174] in 
simple language. 

Essentially, all other resins that I am aware of will, if left long 
enough at room temperature — and this will vary, depending on the 
resin, how quickly it will happen — but essentially all other resins 
will over a period of time react with the cellulose and after a period 
of perhaps anything from two days to two weeks or perhaps in 
some cases two months, the reaction is essentially complete. 

For some reason the imidazolidone reaction with cellulose does 
not start at temperatures much below — I would hate to be precise 
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on this temperature, but somewhere of the order of 150 or perhaps 
120 degrees Fahrenheit. 

THE COURT: Specifically, just what is a resin? 

THE WITNESS: As used in the textile finishing industry, it 
is a cross-linking agent which reacts with cellulose. It is a chemical 
which, when reacted with cellulose, changes the properties of the 
cellulose. 

THE COURT: Is it a hydrocarbon? 

THE WITNESS: No, sir. 

THE COURT: Well, just what is it? 

THE WITNESS: It may be many different structures. There 
are perhaps fifty or one-hundred different kinds of structures that 
could be described as resins. For example, [175] you might des- 
cribe melamine resins, urea formaldehyde resins, ethylene urea re- 


sins. 
THE COURT: Using layman’s language, just what is a resin? 


What kind of a chemical is it, in other words? 
THE WITNESS: It’s a chemical which will react with cellulose | 
to cross-link it. That means, sir, that there are certain sites on the 
cellulose which are available for reaction with a resin. 
THE COURT: What type of reaction? 
THE WITNESS: The reaction is usually with a — it’s as if, sir, 
you formed a link between two other molecules. If you have two 
cellulose molecules you may join these two cellulose molecules to- 
gether by means of the chemical I am describing as a resin. 
THE COURT: But is there something in the structure or com- 
position of imidazolidone that is different from other resins, from 
the structure or composition of other resins? 
THE WITNESS: There is not an obvious — there is no obvious: 
reason that I know why imidazolidone would react differently from | 
other resins. 
THE COURT: But is there a difference in structure or in the — 
formula of imidazolidone as compared with other resins? 
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[176] THE WITNESS: Well, yes, sir. As I said, there are 
many kinds of resins. Most textile resins, as they are presently now, 
sir, if you might refer to the chart for a moment you will see at the 
top there is O and then C and N and then CH20H. 

THE COURT: They are all carbon compounds, are they? 

THE WITNI'3S: Yes, sir, and they are nearly all of them nitro- 
gen compounds also. There is a characteristic area there which is 
present in almost all textile resins, but you will notice, sir, that it 
is present both in the ethylene urea and also in the imidazolidone. 
I am referring to the top righthand corner OCNCH20H of both of 
those two molecules. 

THE COURT: The two compounds seem to be pretty much 
the same except the addition at the bottom of 20H. 

THE WITNESS: Yes, sir- 

THE COURT: OH is oxygen and hydrogen. 

THE WITNESS: Yes, sir; that is referred to as a hydroxyl 
group in chemical parlance. 

THE COURT: The other one doesn’t have a hydroxyl. 

THE WITNESS: Yes, sir. That is the only difference between 
these two chemical molecules, and I would have expected them to re- 
act the same. . 

THE COURT: But they don’t. 

[177] THE WITNESS: But they don’t. 

BY MR. SABOL: 

Q. Are you familiar with the Koratron process? A. Yes, sir. 

Q. And ‘according to your knowledge, is the Koratron process 
using the imidazolidone now used commercially for the mass pro- 
duction of garments? A. Yes, sir. 

Q. Has the industry accepted the solution to the problem that 
you previously stated, according to your knowledge? A. Yes, sir. 

Q. According to your knowledge, what is the extent of the 
adoption of that solution by the industry? A. It’s essentially com- 
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plete acceptance by everybody that is using this process to produce 
permanent press garments. 

Q. Are you familiar with the original Koratron process? A. 
Yes, sir. 


Q. What resin was used in the original Koratron process? A. 
Ethylene urea resisy-the resin on the righthand side of the chart. 

Q. Was that original Koratron process suitable for mass produc- 
ing permanent press garments? [178] A. No, sir, it was not. 

Q. And according to your knowledge, why not? A. Because 
the resin that was used at that time did not allow storage and ship- 
ping of the fabric because premature curing took place before the 
garment was made and therefore the garments were unsatisfactory. — 

Q. In the original Koratron process using ethylene urea, as you 
know it was in practice, was there any time lag between the appli- 


cation of the resin to the fabric and the cutting and sewing of the 
| 


garment? A. No, sir; the process was developed by Koret using — 
what you might describe as a pilot plant for application of the : 
chemicals to the fabric and they were then immediately able to take 
this small yardage to their garment cutting room and make the a 
ments. 


I know that this was very much a pilot plant because the speed 
of operation of the equipment was very slow indeed and not suit- 
able for commercial practice. 

Q. Do you know of any firm or company who tried to put 
the original Koratron process, with ethylene urea, into mass produc- 
tion? A. Yes, sir. [179] Q. And who was that? A. Graniteville 
Corporation. 

Q. And what was the result? A. It was unsatisfactory. 

MR. SABOL: Your Honor, I have a letter that I would like: 
to introduce into evidence through the witness; 

BY MR. SABOL: 

Q. I hand you a letter dated March 30, 1964 and ask you if : 
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you can identify it? Actually, it is a copy. A. Yes, sir, this is a 
letter which was written to me by Mr. Dick Tomaselli, who we re- 
ferred to yesterday. He is the Technical Director of Koratron. It 
was written on March 30th, 1964. The original of this letter is in 
my file. I’m sorry, sir, I brought the copy and I neglected to bring 
the original. 

Q. Whose handwriting is that on the first page? A. That is 
my handwriting, sir. 

Q. I notice in the second paragraph the name Resloom-ES0 is 
given. Do you know what Resloom-ES0 is? A. It is an ethylene 
urea resin. 

Q. According to your knowledge, did Koratron continue to 
use the ethylene urea resin? A. No, sir, they discontinued its use. 

{180] MR. SABOL: I offer this into evidence as Plaintiffs’ 
Exhibit 27, specifically for the second paragraph. I direct specific 
attention to that paragraph. 

THE COURT: Let it be admitted. 

(Copy of Letter from Mr. Tomaselli to Mr. May dated 
Mar. 30, 1964 was marked Plaintiffs’ Exhibit No. 27 
and received in evidence.) 

BY MR. SABOL: 

Q. Do you have the Goldstein et al patent before you? It is 
Defendant’s Exhibit A. A. Yes, sir. 

Q. Are you familiar with the invention disclosed and claimed? 
A. Yes, sir. 

MR. SABOL: Your Honor, due to an error in my notes I got 
ahead of myself. I would like to withdraw those questions. 

THE COURT: Surely. Take whatever time you need. 

Q. Are'you familiar with a company by the name of Granite- 
ville? A. Yes, sir. 

Q. And when did you first become familiar with the [181] 
company in the permanent press area? A. In the permanent press 
process, about the turn of the year between “63 and ‘64. 
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Q. And what was that contact, what did it involve? A. It in- | 
volve a trial particularly of this process in their plant. 

Q. What process are you referring to? A. The process accord- 
ing to the application. 

Q. Did they previously attempt to develop a permanent press | 
process? A. They previously attempted to use the procedure as exe 
plained by Koratron, using ethylene urea resin. 

Q. I will now refer to Defendant’s Exhibit A, the Goldstein 

et al patent. Are you familiar with the invention disclosed and 
claimed? A. Yes, sir 

Q. And what is that invention? A. It is one method of pro- 
ducing the imidazolidone chemical, the imidazolidone resin, and also 

it claims the application of this resin to fabric to produce crease re- 
sistant fabric; that is, fabrics which reject or are difficult to crease. 

Q. Can the fabric resulting from the Goldstein et al [182] pro; 
cess be used to make a permanent press garment; for example, by 
the Koratron process? A. No, sir 

x * * 


[187] MR. SABOL: I would like to at this time introduce | 
into evidence two patents. 
The first one, 2,764,573, Reibnitz. 
THE DEPUTY CLERK: 28. 
MR. SABOL: Issued 1956, filed in this country 1952. 
THE COURT: Issued to whom? 
MR. SABOL: Badische Anilin & Soda-Fabrik. 
(U. S. Patent 2,764,573 marked Plaintiffs’ Exhibit No. 
28 for identification and received in evidence. ) | 
MR. SABOL: The second patent — 
THE COURT: Let’s take them one at a time. 
MR. SABOL: They are inter-related, in a way. 
THE COURT: Just a moment. For what purpose are you in- 


troducing it? 
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[188] MR. SABOL: I am introducing it to show that the 
tools available for the solution to the problem that the plaintiff ul- 
timately found were available to the industry. 

THE COURT: They were available? 

MR. SABOL: They were available for many years. 

THE COURT: You mean that other solutions were available? 

MR. SABOL: No, sir; that the tools that plaintiff ultimately 
used to solve the problem were available. 

THE COURT: What do you mean by “tools” in this connec- 
tion? 

MR. SABOL: In this connection it would be the imidazoli- 


done. 
THE COURT: That is not a tool. You mean the compound. 
MR. SABOL: Yes, sir, the compound. 
THE COURT: Very well. 
MR. SABOL: May I now introduce the second one. They go 


together. This one is United States Patent 2,731,472, Reibnitz, is- 
sued 1956 to Badische Anilin again, filed in this country in 1952. 
THE DEPUTY CLERK: 29. 
(U. S. Patent 2,731,472 was marked Plaintiffs’ Exhibit 
No. 29 and received in evidence.) 
BY MR. SABOL: 
Q. Do you have copies of these patents before you, sir? A. 
No, I donot. 
(Documents were handed to the witness.) 
Q. Referring to 2,764,573, does that disclose the imidazoli- 
done? A. Yes, it does. 
Q. And does it describe a process for making it? A. Yes,a 
process based on a raw material, monourea. 
Q. Now referring to the other patent, does that disclose how 
to make the monourea? A. Yes, it does. 
Q. Then from the teachings of both patents could you, as a 
skilled chemist, produce the imidazolidore? A. Yes; I could. 
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THE COURT: Well, may I make an inquiry of counsel. Just 
what is the purpose of showing that imidazolidone existed previ- 
ously? In other words, you don’t claim that you invented imi 
dazolidone. 

[190] MR. SABOL: No, sir 

THE COURT: Very well. 

MR. SABOL: What I am trying to show is that even though 
this compound was available for use in solving the problem, no one 
used it until the plaintiff did. 

THE COURT: I see. You are trying to get a patent on a new 
use, really, under the new statute. 

MR. SABOL: Yes, precisely. 

BY MR. SABOL: 

Q. I refer your attention to Dr. Reid’s article, Exhibit 6, and 
ask you if the article discloses the manufacture of garments from | 
sensitized fabrics? A. Yes, it does. | 

Q. And I want to refer your attention to Defendant’s Exhibit ee 
E, the Warnock et al patent. Do you have it before you? A. No, | 
I don’t have that patent. | 

(A document was handed to the witness.) 

Q. Are you familiar with that patent? A. Yes, I am. 

Q. Does the Reid article, Exhibit 6, disclose a process for mak- 
ing a permanent press garment in the manner taught by the War- — 
nock et al patent? A. Yes, it does. 

[191] Q. Would you agree, referring to the article and 
the three patents before you, would you agree that the compound, | 
the imidazolidone, and the process for providing a permanent press 
garment, were available since at least as early as 1957, which is the 
publication of the Reid article? A. Yes, I would. 

Q. Then would you agree that the means for solving the prob- 
lem of a process suitable for the mass production of permanent 
press garments were available to the industry at least as early = 
19572 A. Yes, that is true. 


50 


Q. Do you have the Hurwitz patent before you? That would 
be Defendant’s Exhibit.B. A. No, I do not. 

Q. I think you will find it in a booklet there. A. Excuse me. 
I’m sorry. 

THE COURT: The Government apparently does not rely on 
that. 

MR. SABOL: Who doesn’t, Your Honor? 

THE COURT: The Government doesn’t rely on that, as I un- 
derstand it, do you, Mr. Martin? 

MR. MARTIN: Was that with respect to the Reibnitz patent? 

[192] THE COURT: I gathered from your opening statement, 
Mr. Martin, that you were limiting your opposition to the Goldstein 
and Warnock patents. 

MR. MARTIN: As well as Hurwitz. 

THE COURT: Very well. You didn’t refer to the Hurwitz pa- 
tent, I don’t believe, in your opening statement, did you? 

MR. MARTIN: To the best of my knowledge, I did, Your 
Honor. 

THE COURT: As I read the Examiner’s answer and the Board 
of Appeals opinion insofar as the prior art is concerned, the whole 
case stands or falls on the Goldstein and the Warnock patents. 

MR. MARTIN: Your Honor, I beg to differ. 

THE COURT: If you didn’t have the Goldstein and Warnock 
patents you wouldn’t have any prior art that would affect this in- 
vention. 

MR. MARTIN: This is correct, Your Honor, except that in my 
opening statement I also referred to Hurwitz as showing a deferred 
curing — 

THE COURT: Well, I don’t want to interfere with the exami- 
nation of the witness. You may argue that in your argument. 

You know, it is much better to leave all the [193] underbrush 
aside and to concentrate on the one big point, because if you have 
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a lot of weak points plus one big point you weaken your big point | 
by emphasizing little ones. 

You may proceed, Mr. Sabol. 

I will hear you in due course. 

BY MR. SABOL: 

Q. Does the Hurwitz patent disclose NN prime ethylene urea? 
A. Yes, it does. | 

Q. According to your knowledge, do you know of any way 
in practice to make the imidazolidone from that ethylene urea? - A. 
No, sir. 

Q. I would like to point out to you that the Board of Appeals 
of the Patent Office — 

THE COURT: Don’t ask argumentative questions. Leave your 
arguments for your closing argument. 

MR. SABOL: All right, sir. 

Q. Now I would like to ask you do you know the formula and 
properties for ethylene urea? A. Yes, I do. 

Q. And do you know the formula and properties for — 

THE COURT: We don’t care whether he knows or not. [194] 
Ask whatever questions you want to elicit the testimony that you 
want. 

MR. SABOL: I have one more question. 

THE COURT: Very well. I assume the witness is thoroughly 
versed in chemistry and knows his field. 

BY MR. SABOL: 

Q. Based on your knowledge and experience, would you have. 
expected that the imidazolidone would have given any better results 
than the ethylene urea? A. No, I would not. In fact, itis very 
surprising. 

MR. SABOL: I have no further questions. 

THE COURT: Your claim 10 in your application uses ethylene 
urea. 
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MR. SABOL: Your Honor, that is another way of naming the 
imidazolidone. : 

THE COURT: Yes, but — Will you read the last question, 
please? 

(The Reporter read the last question.) 

THE COURT: But now you say the two are the same thing. 

MR. SABOL: No, sir; it’s in the technical chemical language. 
Both compounds can be named using the words ethylene urea. 
Throughout this proceeding we have — 

[195] THE COURT: But your question says, will you expect 
that you would get a better result from imidazolidone then you 
would from ethylene urea. Now you say the two are the same 
thing. 

MR. SABOL: Ail right, sir, I will restate the question. 

THE COURT: Very well. 

BY MR. SABOL: 

Q. I refer your attention to the ethylene urea shown by the 
formula across the room from you. 

THE COURT: Proceed with your question. 

MR. SABOL: May I use a long chemical name? 

THE COURT: No, you may not; it won’t do anybody any 
good. 

The point is this: Claim 10, which is the typical claim, uses 
ethylene urea. I thought all along that it was the same thing as 
imidazolidone. If it isn’t, then most of the testimony that has been 
introduced here is irrelevant because the claim is based on ethylene 
urea. 


* * * 


{202] THE COURT: Mr. Martin. 


53 


CROSS-EXAMINATION 


BY MR. MARTIN: 

Q. Mr. May, do you have before you the Warnock patent 2, 
974,432, which is the patent that the Patent Office relies upon, One 
of the patents which the Patent Office relies upon? A. 2,974,432, 
yes, I do. 
Q. Would you please look at column 2, the sentence beginning 
at line 32? A. Yes. 

Q. Does that sentence indicate that any particular resin is out. 
side the scope of the Warnock invention? 

THE COURT: Which Warnock patent are you referring to? 

MR. MARTIN: Your Honor, 2,974,432. It is in the Patent 
Office exhibit, which is item E. 

THE COURT: And you mentioned — 

MR. MARTIN: Column 2, the sentence beginning at line 3. 

THE COURT: I see. 

A. No, it says that mixtures or other resins may be used. 

Q. Isn’t that a clear indication that the imidazolidone [203] 
is not excluded from use in the Warnock process. A. Yes, I believe | 
that is the case. ! 

Q. Now turn to column 4, please, the sentence beginning at 
line 47. A. Yes. 

» Q. Doesn’t Warnock indicate by practicing the invention 
of Warnock you can wash a garment with a crease in it thirty times — 
and the crease will still remain sharp? A. Yes, this would not be 
true, provided there was no delay period between the impregnation 
and the manufacture of the garment, but it would not be suitable | 
for mass production. 

Q. Now in connection with your testimony before, the pur- 
pose of which was to show that the solution to this problem lay at | 
hand, you did testify upon the two Reibnitz patents, 2,764,573 and | 
2,731,472. Do you have them, sir? A. Yes, I do. | 
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Q. Does either of these patents indicate the imidazolidone can 
be used for putting a permanent crease into garments? 

THE COURT: What is your question? 

MR. MARTIN: Would the Court please have the Reporter read 


it? 

THE COURT: What is your question? You haven’t [204] 
finished your question. 

MR. MARTIN: The question is, does either of the Reibnitz 
patents we have just mentioned disclose that imidazolidone can 
be used in connection with a permanent crease process. 

THE COURT: You mean do they or do they not. 

MR. MARTIN: Yes. 

THE COURT: Now which are the patents? You have got 
to give the names instead of just numbers. 

MR. MARTIN: I’m sorry. Reibnitz patents 2,731,472 and 
2,764,573. 

THE WITNESS: These patents refer to the procedure — one 
of the procedures for manufacturing the imidazolidone. 

BY MR. MARTIN: 

Q. Do T understand your answer to signify that both patents 
are concerned primarily or solely with a process for making imida- 
zolidone? A. The 2,731,472 concerns a process for producing the 
precursor to imidazolidone, the raw material from which imidazoli- 
done can be made, the imidazolidone there can be made; and the 
patent 2,764,573 is concerned with the manufacture of the imida- 
zolidone from that raw material. 

[205] Q. That is, you are speaking about patent 2,764,573, 
is that correct? A. Yes. 

Q. Does that patent indicate in anyway that imidazolidone 
can be used in a permanent crease process? A. No, sir. 
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Q. Referring to the Hurwitz article, Plaintiffs’ Exhibit 4, 
you have that? A. Yes, sir 


Q. Do you know when that article was published? A. In 
March 1967. : 

Q. Don’t you mean 1957? A. Excuse me. That is an error. 
Excuse me. March 1957. 

Q. Now during the prosecution of the Goldstein et al applica- 
tion in suit here, did you have occasion to file an affidavit? A. ne 
sir, I did. 

Q. Would you please explain to the Court briefly the signifi- | 
ance of table 2 which appears at page 91 of the Plaintiffs’ Exhibit 12, | 

Mr. May, bearing in mind the background for this table at pages 
89, 90 and 91, I am going to ask you a question. | 

[206] THE COURT: There is a table on 92 and on 91. 
Which table are you referring to? 

MR. MARTIN: 91. 

BY MR. MARTIN: 

Q. Will you please tell the Court what information is convey- 
ed by this table? A. Yes. 

Q. Lasked you, if you please, Mr. May, to explain to the Court 
the significance of the table. A. The significance of the table is 
that — first of all, I must explain what the numbers mean. The 
numbers on the righthand side of the table on page 91 are an angle 
measurement and they are a measure of the degree to which curing 
has taken place. It is called a wrinkle recovery measure and it mea- 
sures the ability of the fabric to take a crease. | 

Now the experiment described — | 

THE COURT: Tell us in a sentence or two what is the sient 
ficance of that table. 

THE WITNESS: The significance is that after holding the fab- 
ric for only 24 hours at 70 degrees Fahrenheit, that no significant" | 
curing has taken place. 
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Q. Don’t you mean, Mr. May, holding the sensitized fabric? 
[207] A. Excuse me. Yes. After holding the sensitized fabric for 
a period of only! 24 hours at 70 degrees Fahrenheit the amount of 
curing taken place is not large. 

Q. And isn’t it true that involved in this table 2 is a compar- 
son of the properties of the imidazolidone and ethylene urea? A. 
Yes, but the conditions of this experiment are such that it would 
not show the differences. 

Q. But it did cover at least 24 hours? A. 24 hours, yes. 

Q. Would this indicate that if ethylene urea were used to im- 
pregnate a garment and then it were dried and cooled and then set 
aside for 24 hours, and subsequent to the 24 hour period it was 
made into a garment and cured, would such a garment keep a per- 
manent crease?’ A. If the whole process from following the drying 
and the manufacture, the storing and shipping and manufacturing 
of the garment could be done within 24 hours, yes, it would. 

Q. In the case of a resin which is a ethylene urea? A. Yes, 
if you could do it all in that time. 

Q. Now in measuring crease retention certain arbitrary num- 
bers are used to measure. Will you please explain that to the Court? 
[208] A. Yes. There is an arbitrary scale which we don’t — 
it measures the excellence or the sharpness of the crease and 
this scale goes from a poor figure of one to an excellent figure of 
five. 

THE COURT: I wonder what that has to do with the ques- 
tion I have to decide. 

I have to decide whether the Examiner and the Board of Ap- 
peals were wrong in denying these people a patent and whether they 
are entitled to a patent. 

Isn’t that going off on a tangent? 

MR. MARTIN: No, Your Honor, not at all, because a 
great deal of time was devoted on direct examination to show the 
storage stability of garments which are impregnated. . 
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THE COURT: A great deal of material brought out on direct 
examination of the witness has nothing to do with this case, anyway.’ | 
I allowed the plaintiff full leeway to make his record. 

MR. MARTIN: Yes, I understand. 

THE COURT: A trial judge and a trial lawyer have to keep ! 


_their eye on what the point is that has to be decided and not to | 
bury it with a lot of tangents and a lot of underbrush. | 
However, proceed in your own way. 
MR. MARTIN: Thank you, Your Honor. 
[209] BY MR. MARTIN: 
Q. Mr. May, what arbitrary value of crease retention is re- 
garded as commercially acceptable? A. I would say four would : 
be commercially acceptable. 
Q. Do you think that in some cases people might shade it a 
little bit, maybe 3.5 or 3.62 A. There is always someone who 
will do it cheaper, yes. 


Q. May I ask you to now — I am going to ask you to look 
at table 4 in your affidavit and answer a question I will put to 
you. 


(Pause.) 

Q. Have you finished refreshing your memory? A. Yes. | 

Q. Table 4 appears at page 93 of Plaintiffs’ Exhibit 1. Do 
not the figures in table 4 reflect what happened after sensitized | 
material had been stored for eight weeks? A. Yes. i 

Q. And was not an ethylene urea treated fabric involved in | 

such test? A. Yes. | 

Q. And isn’t it a fact that two of the ethylene urea samples 
after being stored at 70 degrees for eight weeks had a [210] 
crease retention rating of four? A. Yes, initially. 

Q. Did you say initially? A. Yes. 

THE COURT: May I interject a question. Perhaps it may in- 
terfere with your train of thought but I want to ask this question. 
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There are other processes on the market in actual commercial 
use, are there not, for manufacture of permanent press garments 
other than the process that you have been discussing? 

THE WITNESS: Yes, sir, but — 

THE COURT: Now to what extent is your process the predom- 
inant process, if it is predominant? 

THE WITNESS: It is very dominant, and in the heavier weight 
fabrics it is entirely dominant with none of the heavier weight fab- 
rics being processed by the alternative methods. 

THE COURT: Have you any way of estimating, say, what per- 
centage of permanent press garments are made with your process 
and what with some other process? 

THE WITNESS: It has to be an estimate, but I will say that 
80 percent, at least, are made by this process, [211] perhaps 90 per- 
cent. 

THE COURT: Thank you. 

You may proceed. 

BY MR. MARTIN: 

Q. Returning to table 4, if you please, Mr. May — A. Is 
it permissible to have the table in front of me? 

(A document was handed to the witness.) 

Q. Thank you, Mr. May, I think your suggestion will save 
time. 

Mr. May, in your affidavit doesn’t table 4 indicate that after 
eight weeks the crease retention ability, eight weeks at 70 degrees, 
the crease retention ability of the sample impregnated with the ethy- 
lene urea was commercially acceptable in view of its rating of four? 
A. I wouldn’t describe it as commercially acceptable because you 
will notice that it washes right out. It washes out after ten home 
laundries. It’s down to three. 

Q. Looking at the column headed After Ten Home Launder- 
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ings and the ethylene urea sample which had a rating of 3.6, would 
some manufacturers regard this by their standards as commercially 

acceptable? A. I have to answer yes, because you can always find 
[212] a manufacturer who will accept a very low standard. 


* OK 
EXHIBIT 4 
TEXTILE RESEARCH JOURNAL March, 1957 


[Excerpted from “Application of Wrinkle-Resistant Finishes to Cot- 
ton Garments by Melvin D. Hurwitz, Rohm & Hass Company, 
Philadelphia, Pa.] 


Within the last five years, the application of crease-resistant fin- | 


ishes to cotton has become of major and increasing interest in the 
industry. The improved appearance, wearability, and ease of care 
of the resin-treated fabrics have met with general consumer accept- 
ance. However, many cotton garments that are not crease resistant 


are still being marketed. Some garment manufacturers have not chosen 
to use treated fabrics because of the extra cost, manufacturing diffi- 


culties, such as needle cutting on some constructions and resistance | 
to pressing, and some fear reduced serviceability from loss of strength | 
associated with resin treatment. Although we do not necessarily agree 
that these deficiencies are critical, the treatment of the finished gar- 
ment does overcome the manufacturing difficulties while achieving | 
the benefits of resin treatment. | 
| 


In the past the non-mill application of resin presented a critical 
problem; suitable curing apparatus is not found outside of plants set 
up for resin finishing. The success of the work reported here is based | 
on the development of a resin/catalyst system that cures rapidly, when | 
dry, on heating to a temperature only slightly above the boiling point | 
of water. Curing under ironing or pressing conditions then becomes | 
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feasible. Although curing must be rapid at the temperatures estab- 
lished on pressing or ironing, it is essential that little or no curing 
should take place on simple drying: should curing take place in a 
wrinkled condition, satisfactory ironing would then be impossible. 


* * * 


EXHIBIT 5 


TEXTILE RESEARCH JOURNAL March, 1958 


Durable Creasing of Wrinkle Resistant Cotton’ 


J. David Reid, Robert M. Reinhardt, and 
Russell M. H. Kullman 


Southern Regional Research Laboratory,? 
New Orleans, Louisiana 


Abstract 


Research is under way at the Southern Regional Research Lab- 
oratory to improve cotton by resin treatment to strengthen its com- 
petitive position with respect to other fibers. In preliminary stages 
of the work, garments were finished using improved formulations 
and improved methods of curing which yielded garments which are 
truly wash and wear in that they may be machine laundered, dried, 
and worn without ironing. Attention is now being concentrated on 
attempting to perfect a finish aimed particularly at men’s “no muss” 
summer weight dress cotton suits and slacks, an 180 million square 
yard per year market of which cotton now holds only about 11%. 


—_$_————— 


1 presented at the Sixth Chemical Finishing Conference sponsored by the 
National Cotton Council of America at Washington, D. C., October 2, 1957. 


20ne of the laboratories of the Southern Utilization Research and Develop- 
ment Division, Agricultural Research Service, U. S. Department of Agriculture. 
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In the phase of the work reported here, both fundamental and 
practical studies have been conducted on a “recurring” process, pro- 
posed by the National Cotton Council of America, in which cotton 
goods, already treated with resin and cured, are made into garments 
and aftercured by careful introduction of catalyst. The creases, 
pleats, cuffs, and so forth are then set by heat curing. Creases so 
introduced are not as durable to laundering as those which can be 
set in the fabric on an initial cure, but they compare favorably with | 
those found in worsted wool garments. Two possible mechanisms 
for the recuring process are suggested and evidence in favor of each 
hypothesis is given. Results on the recuring of both laboratory and 
commercially resin-treated cotton fabrics are reported. 


Introduction | 

| 

At the Southern Regional Research Laboratory, work is in pro- 
gress to increase the utilization of cotton by development of | 
improved resin-treated wash and wear cotton garments which are not, 
only wrinkle-resistant but which are also capable of holding a pressed- 
in crease where this is desirable. Much of the research is in coopera- 
tion with the National Cotton Counsel of America and some indus- 
trial organizations. 


Although no iron cotton dress shirts and khaki work trousers 
recently have come on the market, many are not fully acceptable 
because drip drying is necessary and usually some ironing is needed. | 
Also, some of the shirts have a tendency to show seam pucker, which 
mars the appearance, some develop a yellow color because of sensi- 
tivity to light, and the trousers examined have lost their crease after | 
very few launderings. It should be possible, however, to improve 
greatly the launderability of such garments. 


At the Fifth Chemical Finishing Conference in 1956, prelimi- 
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nary reports [6, 9, 12] were made on short exploratory studies to 
determine the possibility of applying finishing agents to cotton gar- 
ments to obtain durable creases and shape-holding qualities. A for- 
mulation containing dimethylol cyclic ethylene urea (CEU) was used. 
It was recognized that many technical difficulties would be encoun- 
tered in applying such a finishing agent to garments rather than to 
yard goods. The hope was expressed, however, that the quality of 
the product would compensate for the extra expense. 


In continuing that work, two specific objectives have been em- 
phasized: (1) the production, by treatment in garment form, of an 
“ideal” wash and wear cotton garment and (2) the development of 
a method for imparting crease retention to cotton resin treated as 
yard goods. This paper, which is a further progress report, is con- 
cerned mainly with the latter subject. 


However, mention will first be made of the status of work in 
progress on methods for producing an ideal, or at least superior, cot- 
ton wash and wear garment. Variations in formulation have been 
made and the qualities of the products carefully evaluated. For ex- 
ample, variations in the CEU formulation mentioned have been 
developed to overcome the great tendency toward wet soiling of the 
treated fabrics under the conditions used in commercial laundering. 
Although the wrinkle-resistant contton finish is affected very little by 
the hypochloric bleaching used at home and commercial laundering, 
the acid sour used by some commercial laundries may have an ad- 
verse effect upon the finish. These various investigations will be re- 
ported in more detail in separate publications in the near future. 


A number of excellent cotton garments which are truly wash 
and wear have been produced at the Laboratory using the CEU for- 
mulation; that is, they were ready to wear after being laundered in 
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a home type washer and dryer; moreover, they did not develop the 
undesirable seam pucker which mars many so-called wash and wear: 
garments. Among many samples made to date, there are a cotton 
shirt which is still presentable after 51 hand launderings, a pair of 
sport denim trousers which retain a good crease after 19 launderings, 


and a dress with wide box pleats which appears as though it had been 
freshly ironed after laundering. Chemical costs were low, averaging 
2-4¢ per garment, but the labor cost was high because of the time 


required to iron the fabric and the need for a careful job. 


| 

In an attempt to reduce the cost of processing, a research con- : 
tract has been drawn up with the National Institute of Drycleaning | 
to investigate the use of commercial drycleaning equipment for treat- 
ment of garments. This work is the subject of a separate report by 


the Institute [7]. | 


The work on this phase of the problem may be summarized by 
stating that wash and wear cotton garments which are eminently sat- 
isfactory and superior in many respects to synthetic fiber garments | 
may be prepared, using a CEU formulation. A number of faults still 
exist, such as reduced tear and abrasion resistance and difficulties 
of application. From examination and test of these first products, 
however, it appears that cotton should be able to attain a command-; 
ing position in the field of wash and wear garments. 


Durable Creasing of Resin-Treated Cotton 


Efforts toward developing a process for producing wash and 
wear cotton garments have been largely in the direction of working | 
out a practical process for imparting durable creases to garments | 
made from cotton yard goods which had already been resin-treated | 
for wrinkle resistance. Studies have been made also on the mecha- 
nism by which such creases can be introduced. A method of pro- 
ducing durable creases would be particularly useful in the manufac- 
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ture of garments requiring creasing after manufacture, such as men’s 
trousers or some types of pleated skirts. In the 180 million yard 
per year market for men’s dress suits and slacks, cotton’s share is 
only about 11% of the total consumption. A resin treatment which 
would impart good wrinkle resistance, combined with a method of 
imparting reasonably durable creases, should enable cotton to increase 
greatly its share of this market. Beautifully woven patterns resem- 
bling fine cashmere, tweeds, and worsted in appearance and feel are 
already available in cotton fabrics. They would provide excellent 
basic fabrics for the manufacture of underwear, particularly men’s 
dress slacks and suits, if they also had the no-muss quality of wool 
and its ability to hold creases. With such garments the utmost dura- 
bility to laundéring and wet pressing of the creases would probably 
not be necessary, provided other qualities were satisfactory. It is be- 
lieved that ultimately these properties can be imparted to cotton by 
appropriate treatments. 


In April 1957, at a meeting of interested parties, Buck and Get- 
chell [3] of the National Cotton Council of America demonstrated 
a process, on which they had applied for patent rights, by which 
resin-treated cotton garments could be recured. In this process, a 
sample of resin-treated cotton was creased by applying a solution of 
acid catalyst to the portion of cloth to be creased and then heat- 
setting the crease with a hand iron. In some cases better results were 
obtained by including a diluted CEU formulation with the catalyst. 
It was suggested that the acid solution of catalyst partially hydro- 
lyzed the cross-linked cotton and then established new cross-links 
under the influence of the catalyst when the cotton was ironed dry. 
Studies were begun immediately at this Laboratory on this recuring 
process. 


Preliminary Trials on Recuring 


Preliminary tests were run on samples prepared in the labora-’ ' | 
tory. The main effort was directed toward recuring cotton print | 
which had been treated with the CEU formulation. Later a resin- 
treated cotton suiting material was obtained from a local suit manu- 
facturer and attempts were made to impart durable creases by re- 
curing. Following this, eleven representative samples of commercial- 
ly finished resin-treated cotton fabrics of various kinds were pur- 
chased and the recuring characteristics investigated. 


The results of the preliminary tests were somewhat confusing. | 
In some cases reasonably good creases could not be obtained by the’ 
Buck-Getchell process, while in others the use of water and ironing | | 
gave creases which were as good in laundering resistance as those ob- 
tained with the catalyst solution. In general, however, it was obser-| 
ved with the CEU formulation that if the resin-treated cotton were - 
given a “hard cure,” for example, 2 min. at 160° C. (320° F.), re- | 
curing gave very poor creases which practically disappeared on laun- 
dering. If “mild” curing temperatures were used in the first curing, 
for example, 4 min. at 100° C. (212° F.), recuring could be carried | 
out more successfully. Formaldehyde was evolved during recuring. | 


In order to resolve these observations, a study was made of 
some of the factors involved. 2 
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EXHIBIT 6 
TEXTILE RESEARCH JOURNAL March, 1957 


{Exerpted from Studies on Permanent Creasing of Cotton Garments, 
by J. David Reid, Laurence W. Mazzeno, Jr., Robert M. Reinhardt, 
and Anthony R. Markezich, Southern Regional Research Laboratory,/ 
New Orleans, La.] 


Abstract 


The Southern Regional Research Laboratory has initiated work 
on the application of resin formulations to cotton garments for the ex- 
press purpose of imparting permanent creases to them. In its 
full scope, the project has two phases; application to finished gar- 
ments and application to yard goods, with resin curing in each case 
being accomplished on the finished garment. Advantages and disad- 
vantages of the processes are described. 


Methods of application, procedures, and results are given for 
application of a dimethylol cyclic ethylene urea (CEU) formulation 
to swatches of fabric and to garments. Description is given of the 
effect of a number of variables, such as the effect of storage on im- 
pregnated cloth, possibilities of stripping, precautions in drying and 
curing, durability to laundering, effect of sizing, effect of catalysts, 
and results using related resins in varying the formulation. 


Ultimate objectives are given including cooperative work with 
other research agencies to utilize standard drycleaning equipment 
for commercial application, use on yard goods, and development of 
non-chlorine-retentive finishes suitable for white goods in imparting 
permanent creases to cotton garments. 


1 One of the laboratories of the Southern Utilization Research Branch, Ag- 
ricultural Research Service, U.S. Department of Agriculture. 
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Prevailing fashion dictates that certain garments must be smart- 
ly and neatly creased and this crease must remain during the period, 
the garment is being worn. The requirements of crease retention and 
wrinkle resistance properties of the garment are only moderately 
stringent in articles which are changed daily such as most shirts and: 
blouses, but they are of extreme importance with such articles as 
men’s trousers and ladies’ skirts. In the field of men’s dress slacks, | 
for example, the natural comfort, durability, and launderability of | 
cotton is sometimes rejected in favor of synthetic fibers because of 


the single factor of shape retention. 
| 

The present paper describes some studies on treatments for cot- 
ton designed to overcome this disadvantage and to allow cotton to | 
compete on an equal basis with man-made fibers. The Southern 
Regional Research Laboratory recently has initiated work on the apr 


plication of resin formulations to cotton garments for this purpose. 


The rapid developments in the application of resins to cottons | 
for the production of “minimum care,” or “wash and wear” fabrics. 
has been most impressive, and it is now an accepted fact that cot- 
tons can be produced which require little or no ironing after wash- 
ing. There are, however, shortcomings to the present methods of | 
treatment. In all cases the fabric is resin finished as piece goods and 
then made into garments. It is then difficult or impossible to sew | 
flat seams or pockets. Furthermore cotton trousers or suits cannot 
be fabricated from the treated cotton because the formation of crea- 
ses and cuffs is prevented. The object of the studies described bee 
is to overcome this difficulty. 


In its full scope, the project has two phases; application of resin 
formulations to finished garments and application to yard goods, 
with resin curing, in each case, being accomplished on the finished | 
garment. There are a number of advantages and disadvantages to | 
both of these processes. The principal advantage, of course, is that 
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if the resin is cured in the finished garment, creases may be put ex- 
actly where desirable, seams and pockets are flat, and wrinkles may 
be eliminated from the body of the fabric. It would be better if the 
resin could be applied to flat goods, manufactured into garments, 
perhaps altered to suit the customer, and then cured. However, to 
produce satisfactory yard goods for this purpose a formulation is re- 
quired which has almost indefinite shelf life after drying the fabric. 
There is need for research to produce a catalyst, for existing resins 
or for a new resin, which would be sharply heat-sensitive. This cata- 
lyst should be completely stable up to an activation temperature low 
enough for applicability on standard garment pressing equipment, 
yet high enough to permit shelf storage of the fabric in the dried 
but uncured state. To date, no such product has appeared on 
the market. All catylists in use at the present time cause some 
curing to take'place over short or long periods of time even at room 
temperature. This precuring is detrimental in any subsequent cur- 


ing operation.’ Any wrinkles present when this precuring takes place 
will remain through the final step. Moreover, sharp creasing may 
become impossible if storage is too prolonged. At the present time, 
it would appear that the process must be limited to garments. 


In future’ research it is contemplated that work will be done on 
the other phases outlined above. Furthermore, it is hoped that in 
cooperative contract research commercially feasible methods of resin 
application and curing may be developed, perhaps by the use of 
commercial drycleaning equipment. 


There is 2 rather large loss of strength and abrasion resistance 
in this type of resin treatment of fabrics. However, it appears that 
this loss of durability is offset by the appearance and convenience 
of use of the treated fabric. 


The principal disadvantage encountered in treating garments lies 
in the methods of application. Centrifugation instead of the use of 
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squeeze rolls must be employed to remove excess treating liquors. 

This raises the question of thorough and uniform distribution of res- 
in. Second, a satisfactory, commercially feasible method of curing | 
must be developed. A numeber of subsidiary difficulties must be over- 
come, such as the effect of the presence of sizing on the treatment, 
the possibility of correcting errors in application, and so forth. How- | 
ever, at present all of these problems lend themselves to easier solu- 
tion than those which arise in the treatment of piece goods. The | 
work described here, therefore, is concerned with the second phase 
mentioned above, namely, application of resin formulations to gar- 


ments with subsequent curing. | 


Evidence from the literature, as well as the opinion of industrial — 
representatives, indicated that the use of thermoplastic resins, in con-| 
junction with the conventional thermosetting resins, for crease re- 
sistance, gave added improvements in physical properties of the fab- | 
rics (3, 5, 8]. Further, recent research on resin technology has de- : 
monstrated the superiority of the reactant-type resins, such as dime- ! 
thylol cyclic ethylene urea (CEU) for wrinkle recovery [4,9]. Ak 
though the work outlined in the present paper is confined to the 
use of CEU, other types of resins will be given consideration in fu- 
ture work. The finish obtained with CEU is very soft. In order to 
obtain a crisper finish, either a formulation embodying other resins | 
now available or new resins as they are developed will have to be in-: 
vestigated. Possibly the incorporation of a small amount of another | 
resin into the formulation described herein may provide the answer 
to the problem. Moreover, other resins may be found which do not! 
cause as great a loss in strength and abrasion. It is also quite pos- 
sible that the mechanism of catalysis for some other resin may be 
suitable for the thermal-sensitive catalysis required. 
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Materials and Methods 
Resin Formulation 


For the work described here, the reactive resin used has been 
mainly Rhonite R-1,? but other CEU resins such as Dan River DR- 
13, Resloom E-50, and Zeset S have been used with equally good 
results. An acrylate thermoplast, Rhoplex S-1, was used. Except 
where otherwise stated, the resin formulation used was that recom- 
mended by an industrial representative [7] and consisted of 14 g. 
Rhonite R-1 (50% solids), 5 g. Rhoplex S-1 (35% solids), 1.5 g. Cat- 
alyst H-7 (35% solids) (a metal salt catalyst), 2 g. Decetex 104 sili- 
cone emulsion (40% solids), with 0.4 g. Catalyst XEY-21 (catalyst 
for Decetex 104), 0.1 g. Triton X-155 (softening agent), and 77.5 
g. water. 


This emulsion was used within a few hours after its preparation 
in all work reported herein. However, it was found to be stable and 
satisfactory for use, with a slight additional stiffness of fabric, even 
after more than l-month storage, despite the fact that its catalyst 
had been added. This may seem to be a contradiction when it is 
considered that dried fabric begins curing immediately. However, 
the curing operation is primarily one of cross-linking of the cellulose 
rather than a polymerization of the CEU with itself. 

Application of Treatment 


For convenience in assembling data, garments were not used in 
the preliminary experiments; rather, a 4-0z. desized and bleached 80 
X 80 cotton’ print cloth was used. To ensure uniformity of appli- 
cation, the cloth was padded instead of being centrifuged. The 
standard padding procedure was two dips and two nips with the final 


2The mention of trade names and firms does not imply their endorsement 
by the Department of Agriculture over similar products or firms not mentioned. 
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wet add-on being approximately 70%. After padding, samples were 
either oven-dried before curing by ironing, or were dried and cured 
in one operation by ironing from the wet state. Textile tests were — 
performed under controlled conditioning of 70° F. and 65% relative. 
humidity, employing standard methods for the following tests; wrin- 
kle recovery angle by the Monsanto method [2], tearing strength by 
the Elmendorf method [2], flex abrasion by the Stoll method [2], | 
strip breaking strength [2], and chlorine damage [1]. For conven- 
ience, the same bar was used on all fabrics to determine flex abra- 
sion. Considerable reliance was placed on personal judgment of ap- 
pearance of creases and smoothness of fabric after laundering. Laun- 
dering was generally carried out in small apartment-size washing 
machine for 20 min. at 509-60° C., at constant load, using a com- | 
mercial home detergent. Nitrogen determinations were made by the! 
standard Kjeldahl method. 


Experimental and Discussion 
Drying and Curing 


Swatches of cloth 12X12 in. padded with the standard emul- 
sion were dried on pin frames, without tension, in a forced draft oven 
at 60° C (140° F.) for 7 min. before curing or were dried and cured 
directly from the pad in one operation. Curing was accomplished 
by use of an ordinary standard electric hand iron at about 180° C. | 
(356° F.). Best results were obtained when the cloth was dried and 
cured by ironing immediately after padding. Poorest results were 
obtained where the cloth was dried at elevated temperatures before, 
curing. In the treatment of garments, the most convenient method | 
would be one in which the garment could be dried and then cured 
by ironing later, with considerable latitude in the storage time. It | 
was found that drying temperature and length of storage in the dry 
state had a very great effect upon the results. In this work, dupli- 
cate samples of cloth were stored at temperatures varying from 30° 
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C. (86° F.) to 80° C. (176° F.) for appropriate periods of time. One 
of the duplicate samples was then laundered and resin retention was 
determined by weighing and checked by nitrogen analysis. Data on 
these samples are shown in Figure 1. 


The other duplicate samples were further cured by ironing for 
subjective evaluation of appearance. In these samples, creases were 
ironed warpwise, fillingwise and diagonally across one corner. 


In this work and under the conditions outlined, the highest re- 
tention of resin obtained, after laundering, was approximately 80% 
of theory, as calculated from the resin content of the emulsion and 
the wet pickup on the fabric. From Figure 1, it may be seen that 
80° C. is too high a drying temperature because even at 8 min. dry- 
ing time, 68% of the possible resin is bound in the fabric. Although 
drying times of less than 8 min. are not given, shorter times were 
tried, but the fabric did not feel dry to the touch and these results 
are not included. At the higher temperatures (60° and 80° C.), none 
of the dried samples shown in the figure could be satisfactorily 
creased. While samples dried for a short time at the lower tempera- 
ture could be acceptably creased, even 3 hr. at 30° C. was long 
enough to prevent satisfactory creasing or curing. When samples 
are stored dry at 30° C. (summer temperatures) for 60 hr. after pad- 
ding, it is virtually impossible to iron in a crease which will survive 
one laundering cycle. 


04 O06 o8 10 
“RESIN ADD-ON/THEORETICAL AOD-ON 
Fig. 1, ‘Change in resin add-on with-time and temperature . 
. . : of storage. ‘ 
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From the above results, it was concluded that in the treatment 
of garments, the curing operation would have to be integrated close- 
ly with the drying procedure. Although it might not be practical 
in commercial work, for optimum results in the drying and curing 
operations should take place in one operation. By ironing while still 
wet, undesirable wrinkles acquired in padding may be removed be- 
fore curing takes place. This is of even more importance when cen- 
trifugation is used instead of padding. Furthermore, the swollen cot- 
ton fibers are probably in an optimum condition for cross-linking 
reactions to take place and presumably this is a factor in the better 
crease obtained. One disadvantage in curing in this manner is the 
fact that formaldehyde is released during the cure, something which 
did not occur when the dry cloth was cured. It was therefore neces- 
sary to provide adequate ventilation during the ironing. 


Variation in Commercial Resins 


CEU sold under various trade names was obtained and used in 
the resin formulation. One set of samples was oven-dried at 60° C. 
for 7 min. before ironing; the second set was dried and cured in one 
operation. From the data in Table I, it may be seen that the four 
resins were essentially equal. The samples which were dried and cur- 
ed in one operation were slightly better than those which were dried 
first, according to the data given. The appearance of the former, 
however, was greatly superior to the latter. 


Launderability 


The creases put in by the ironing of the wet samples display 
truly remarkable resistance toward simulated home laundering. At 
a temperature of 509-60° C. (122-140° F.) and using a commercial 
detergent, treated samples of the print cloth withstood twelve 20- 
min. laundering cycles without any change in the appearance of the 
creases. In all cases the samples were laundered in the washing 
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machine, rinsed, centrifuged, and ironed dry after each cycle. The 
wet cloth pieces were ironed flat attempting to iron out the creases | 
rather than trying to retain them. However, in spite of this the crea- 
ses remained sharp throughout the 12 laundry cycles and there was | 
no great difference between the warpwise, fillingwise and diagonal 


creases. Data on this series are given in Table II. 


Damage to resin-treated garments by bleaching during launder- | 


ing is often cited to the reaction of chlorine with the nitrogenous | 
resins. However, Howard [6] has pointed ou the superiority of CEU 
resins over urea- and melamine-formaldehyde resins in this respect. 
This work is corroborated and the small amount of damage due to | 
retained chlorine, after one treatment with sodium hypochlorite, as | 
determined by the “scorch test” [1], is shown in the data of Table | 


| 
1. 


Effect of Add-On 


The effect of add-on of the resin formulation on the textile 
properties and appearance of the treated fabric was investigated. The 
add-on was controlled by varying the solids content of the treating | 
solution which was padded onto 80 X 80 print cloth to about 70% | 
wet add-on and cured from the wet state with a hand iron. The 
cloth was then given a mild laundering to remove uncured solids. 
The results are given in Table III and show the variation in appear- | 
ance wrinkle recovery angle, tearing strength, and resistance to flex 


abrasion. 


Above 4% add-on is needed for good wash and wear appearance 
of the creases. Poor appearance resulted below about 2% add-on. | 
Samples with 2 to 4% add-on were rated as good, but the creases 
were not as sharply defined as when 4% was reached. The wrinkle 
recovery angle of all samples except those with the lowest add-on | 


was good, ranging up to 161°. 
x * * 
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% Breaking strengt 
. remaining after 
Wrinkle recovery - “Flex Stone Tearing strength, Breaking atrengthy 

angle, deg. . cycles Ib Ib 


CEU Resin® Curet “WwW .F 
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© Commercial CEU resins from four companies were used. -° eS Sees ee 
t0.= ™ Oven dried tunder forced draft at 60° C. for 7 min. before curing by ironing. I = Dried and cured in one opera on} 


Ses 


by iron 


gee II. Launderability of Creased Fabrics® £e3 TABLE II. Effect of Resin Add-On on Appearance and 


: _ Textile Properties of Treated 80 X 80 
. | Wrinkle : _ Cotton Print Cloth® * 
+ Tearing. | recovery 2: “ ; 


‘ Nitrogen’ strength angle : : Wrinkle 
Number of” content, (warp), . (warp), -° ~ Appearance recovery Tearing Flex 
cyclest {  % Ib. _ deg. of creases © : angle’ strength abrasion 
(warp), (warp), (warp), 
Qe tex. 0.98 | ,13 ~ 152- . deg. : Ib. les 

1 9 - 0.97 1.3. , 47° Excellent. ' 
2°" 097 1.3 144 Excellent : 0 (untreated) — 


6 - 1.00 1.3 145 Excellent 7 - Poor 116 
i2 0.90 1.3 139 Excellent i Good 137 


SoS treated with standard CEU resin formulation, 5 Good 133 
dried and! curcd in one operation. with hand iron. Resin - - ey eos me 139 
content of sample was 4.8%. . ee 149 

+ Samples laundered.at 60° C. for 20 min. at constant load 3 oe nt 154 
using a commercial home detergent. - 5 excellent 161 


~ The data given’ were ‘obtained using Rhonite Rl in 
formulation. Use of Dan River resin DR-13 gave alme 
identical results. 

t Bar load 4 Ib., head load 1 tb.. 
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Summary and Conclusions 


In this short exploratory study of the possibility of application 
of resins to cotton to give permanent creases and shape-holding gar- 
ments, it appears that a reactant-type resin, such as dimethylol cyclic 
ethylene urea, compounded with an acrylic thermoplast will give a 
satisfactory product. However, a number of disadvantages remain 
to be overcome. A more convenient process for custom application 
on a commercial scale must be developed. Reduction in the loss of 


strength and abrasion resistance would be highly desirable. 
ze 


EXMIBIT YL 


28 
Voiced States Patent Office 


i 


2,957,746 
Patented Oct. 25, 1960 


pe \ 2 


Ww 
ING A. CREASE IN THE 


Geonse S. Duck, Ir. Kensingtos, Md., and Nelson Fr 
Getchell, Jackson Hills, Va., assignors to National Cot- 
toa Council of America, Washington, D.C, 
tion,of Tennessee 


No'Drawing. Filed Jan. 11, 1957, Ser. No. 633,548 
6 Claims. (CI.'8—129) 


a corpora- 


Thif invention relates to a method for creasing wriakle- 
resistznt treated cellulosic textiles and, more particularly, 
to a ntethod for forming a crease or pleat on & cellulosic 
fabrictwhich has undergone prior treatment with a chemi- 
eal of resin and which has bad imparted thereto the 
property of resisting the formation of wrinkles and creases. 

Clothing which resists the formation of wrinkles and 
creases during service has long been preferred by con- 
sumer. Wool and silk, which have certain disadvantages, 
often ‘are used simply because of their natural ability to 
recover from mussing, creasing and wrinkling. This prop- 
erty $f wrinkle recovery stems from the inberent re- 


silience of the keratinous wool and proteinaceous silk - 


fibers i : 
In hadition to clothing uses, there are some household 


inte ater of textiles in which resistance to creasing, 
mussfng and wrinkling is a desirable characteristic. These 
include bedspreads, drapery and upholstery material, 
furnigure slip-covers and other items. In clothing, 
wrinble-resistance is generally’ more important in outer 
garments, where appearance is'a significant factor. 
Inorecent ycars, certain synthetic fibers have been de- 
velo; with properties which make them adaptable for 
wringle-resistant fabrics, These fibers have good Tesili- 
_encey propertics; that is, when stretched or deformed, 
their} clasticity causes them to return to their original 
dimepsions, cither quickly or slowly, depending on the 
natuée of the fiber and the extent of deformation. This 
abilify of the fiber to return’ to its original dimensions 
(generally length) after deformation (generally stretch- 
ing)'is the property which causes wrinkles to disappear 
from? fabrics made from those fibers. 
Catton, linen, rayon and other cellulosic fabrics are 
wool, silk and some of the 
in service, fabrics of these 
creased or mussed in a 
d. such wrinkles and 


cross-linking agent for 
but many other materials 
¢ 


4 


\ . 
oxal and acrolein and materials which can polymerize to’ 
form resins, including urea-formaldehyde, melamine form- 
aldehyde, and various modifications thereof, cyclic etbyl- 
ene urea, epoxy compounds and the like. 

The reaction of these materials with cellulose is wally 
brought about with the aid of catalysts, such a acid 
catalysts. Some of the more common typcs include am- 
monium chloride, magnesium chloride, zinc chloride and 
zine nitrate. The most common commercial practice is 
to apply a. monomeric resin-forming matcrial to the cellu- 
losic fabrics, frequently in mixture with other materials 
such as softeners and lubricants, and, with the usc of cata- 
lysts and at elevated temperatures, to bring about con- 
densation of the resin monomer into a polymer which is 
usually of the thermosetting type, at the same time form- 
ing the chemicai bonds with the hydroxyl groups of ccilu- 
lose molecules in the fiber, so that there is an effective 
cross-linking of these molecular chains. 

The result, while basically a modification of the resili- 
ence properties of the cellulosic fiber, has been described 
as giving the fibers a “memory” for a particular shape or 
configuration. For example, when the resin is cured with - 
the cellulosic fabric in a smooth, flattened form, the fibers 
tend to return the fabric to this form after it has been 
creased, wrinkled or mussed. In like manner, if a fabric 
is put into the form of: pleats and creases when the 
polymerization or cure takes place, the fibers will tend 
to retain in the fabric the pleats or creases in a more 
or less permanent fashion. Cellulose fabrics treated in 
this manner, therefore, may be given durable wrinkle- 
resisting properties in a smooth, flat form or may be 
given durable picats, creases or other, surface configura- 
tions. The fabrics, if properly treated, will continue to 
have such properties after repeated launderings or dry- 
cleanings, and, in general, fabrics of this type need little 
or no ironing after laundering. The wrinkle-resistant 
property of a treated cellulosic ‘fabric may be completely 
lost by stripping the chemical or resinous cross-linking 
agent from the fabric with an acid. 

Relatively large volumes of cotton fabrics have been 
processed with various forms of wrinkle-resistant finishes, 
trade estimates indicating that more than a billion yards 
were treated in this fashion in 1955. For the most part, 
these treated fabrics have been used in ‘women’s and 
children’s dresses and-slips, sports shirts for men and 
boys. and certain other apparel items. 

While properly treated cellulosic fabrics, and in particu- 
lar cotton fabrics, have wrinkle-resisting propertics com- 
parable to those of wool and silk, and the newer synthetic 
fibers, they have other important shortcomings in that 
they are hard to crease. When creases are desired in a- 
made-up article or garment, cotton fabrics which have 
been wrinkle-resistant treated now resist crease forma- 
tion in ironing. Wool and silk, however, because of their 
ability to take a temporary set when moist and hold it 
when dry, until remoistened, can be pressed into creases, 
as in trousers, and will hold these creases during normal 
service. Certain of the newer synthetic fibers, because 
of their thermoplastic nature, can be pressed into creases 
with a warm or hot iron, and will hold these creases 
during normal service or until-pressed flat with an iron 
having a higher temperature, or until otherwise subjected 
to a temperature higher than that used in forming the 
crease. 

In an attempt to make cotton suitable for apparel and 
other purposes, where creases are necessary OF desirable,, 
and where it is impractical to make such creases during 
manufacture of piece goods, garments or other articles 
manufactured from untreated cellulosic fabrics have been - 
treated with wrinkle-resistant formulations, which were 
then polymerized or cured by heating and pressing with 
an iron, hot-head press, or other appropriate means %0 
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that a crease could be formed in the finished garment 
where necded. 

For example, a man's suit made from an untreated 
cotton fabric can be treated with a composition contain- 
ing a cyclic ethylene urea-formaldehyde monomer, cer- 
tain thermo-plastic materials as softeners, and an acid 
catalyst, and thercaftcr ironed in a hothead pressing dc- 

+ Vice to produce a smooth, wrinkle-free surface in the 
‘garment as a whole, but with creases being pressed in 
the trousers in the usual placcs. Tho elevated temper- 
ature during the pressing opcration causes the resins to 
polymerize or cure, and the fabric to acquire a moro 
or less permanent shape. However, the treatment of a 
suit or other garment in this manner involves a number 
of problems. Because of the paddings and- linings of 
tailored coats, it is difficult to apply sufficient heat to 
every arca to bring about the proper cure of the resin. 
Furthermore, if the garment is improperly pressed so that 
a crease or wrinkle forms where it is not wanted, it may 
be difficult to remove it. Also, if the entire garment 
must be washed to remove unreacted resin monomer, 
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4 
bonds, now, under the conditions of heat, acts as a 
catalyst for their reformation along the linc of fold. 
This process is applicable to all cellulose fabrics which 
avo been previously treated with any of the classes of 
chemicals or polymerizable resins commercially used td 
produce wrinkle-resistant properties in such fabrics. Theso - 
include formaldehyde, slyoxal, acrolein, various urea- 


Son s9ncaves ink cclalslmualooalees acl 
tion to cross-link cellulose molccules. } 
While the process is intended for and 
losic eS Se rayon, linen (j 
like, fabrics composed of mixtures or blends of these 


‘fibers or mixtures or blends of one or more of these 


catalysts, etc., linings and paddings may shrink or other- . 


wise lose their shape. 

Accordingly, it is an object of this invention to obviate 
the above disadvantages inherent in creasing and pleat- 
ing cellulosic fabrics and garments which have previously 
undergone a wrinkle-resistant treatment. 

Another object of this invention is to provide a process 
wherein crease-and-wrinkle-resistant treated cellulosic 
fabrics, which have previously been c_ced so that their 
wrinkle-resistant properties are set, misy be given durable 
creases and pleats after stich fabrics have been made into 
wearing apparel. 

Still another object of this invention is to provide a 
method for quickly, easily and efficiently forming pleats 
or creases in cellulosic fabrics which have been treated 
with wriokle-resistant compositions, and which ordinarily 
resist the formation of creases wrinkles. 

In attaining the objects of this invention, one feature 


resides in temporarily breaking the chemical bonds be-- 


tween the molecules of the cellulosic fibers or between 


the cellulose molecules and the resin polymers of the 


wrinkle-resistant materials, applying a crease to the cellu- 
losic fabric, and simultaneously reforming the chemical 
bonds, as heat is applied to the creased area, thereby 
giving a fabric a “memory” for the formed crease. 
Another feature resides in treating the wrinkle-resistant 


cellulosic fabrics with an. acid solution, thus breaking’ 


the chemical linkage between the molecules of the cellu- 
losic fibers or between the cellulose molecules and the 
wrinkle-resistant resin polymers, and creasing the cellu- 
losic fabric with the application of heat and pressure 
wherein the same acidic solution acts as a catalyst in the 
reforming of the chemical linkage between the cellulose 
molecules of the fibers or between the cellulose molecules 
and the resin polymers with which the fabrics have been 
treated. 

Other objects, features and advantages of, the invention 
will become apparent from the following of 
the invention. 

Essentially, one means for accomplishing the creasing 
or pleating is to wet an area of the wrinkle-resistant 
fabric with an acidic solution, preferably in a 25% ¢o 
approximately 10% concentration, depending upon the 
particular fabric and the chemical or resin cross-linking 
agents with which the fabric has been treated. The acidic 
solution breaks the chemical cross-links which impare 
-the properties of wrinkle-rcsistance to the fabric. There- 
after, by folding the wetted fabric and applying heat and 
pressure along the fold, a crease is formed, while, at 
the samc time, the cross-linking bonds between the cellu- 
lose molecules are reformed. The fibers now assume a 

“momory” for this deformed or pressed configuration, 
giving the fabric a durable crease. The acidic solution 


fibers with other natural fibers or synthetic fibers may - 5 
be utilized, provided they bave undergone aon i 


treatment with a chemical cross-linking. material 
as the aforementioned chemicals and resins, 
fabrics have wrinkle-resistant propertics. | 

Among the solutions having acidic characteristics suite 
able for breaking the chemical bonds which the wrinklo- 
Tesistant material forms between the cellulose molecules 
of the fibers, and for catalyzing the reformation of other 
bonds upon the application of heat and pressure on the 
wetted area along the line of fold, are included mincral 
acids such as hydrochloric acid, nitric acid, sulphuric 
EAE ne egret Nec CEN Pp 


which was applied to the fabric, may also bo used. 
Generally, the weaker acids require a longer time than 


ea ee ee 
acidic solution. For exumple, formic acid, which is vola- 
tile at 100° C. may be used with a non-volatile acid cata- 
lyst such as zinc nitrate. The formic acid helps release the 
bonds between the cellulose molecules or between tho 
cellulose molecules and the resin polymers ‘and the small 
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geforrgation of the bonds at temperaturcs above the vola- 
Glizing poist of the formic acid. 

Thetfollowing is an example of one embodiment of the 
inventfon and is mercly illustrative of the process without 
in any, way limiting the scope thereof. A crease resistant 
cotion fabric which had this characteristic imparted there- 
to by. treatment with a cyclic ethylene urea formaide- 
hyde fesin was moistencd with a 2% solution. of zinc 
nitratd heated to a temperature! between 120° and 180° 
F. aldng the arca in which the crease was to be made. 
Aficr a short waiting period, which varies from a few 
seconcs to a few minutes, depending on the length of 
time necessary for the solution to soak into the fabric, a 
crease was formed along the wetted area, using a band- 
jron hgated to a temperature within the range of 300° to 
350° Optimum time for this pressing was about one 
minut® or until the fabric was dry. A substantially per- 
manent sharply defined crease was formed in the fabric. 
The ffbric was subscquentiy washed and dried and the 
sharply-defincd crease was retained by the fabric. 

A similar wrinkxle-resistant cellulosic fabric, treated in 
the above manner, was subsequently dry cleaned in ac- 
cordance with commercial methods and the crease was 
suili sharply-defined. { : 

A wrinkie-resistant cellulose! fabric similar to those 
above, but which was not treated with the acid catalyst 
was pressed with a hand-iron in an effort to apply a crease 
therefo. While a crease was temporarily formed, it.was 
not sharply defined and, upoo washing and drying, 
the c#ease was completely removed from the fabric. 

Wifiie the concentration of the acid catalyst may vary 
from an 0.25% solution to approximately a 10% solution 
or cvgn stronger, a range of 1% to 5% is preferred with 
most,catalysts. However, when strong acids are used, a 
concéatration as low as 0.1% will be sufficient to break 
the links between the cellulose molecules and to catalyze 
the reformation cf these links upon the application of 
heat and pressure to the folded area of the ‘cellulosic 
fabric. When weak acids are used, a concentration as 
high jas 50% will work satisfactorily and will have no 
delefrious effect on the fabric. E 

The choice of the particular catalyst which is to be 
uscdfin preparing the acidic solution is dictated to some 
extant by the particular cellulosic fabric, the particular 
crease-proofing material with which the fabric has been 
treated, whether or not it is convenient to wash the fabric 
afte# it has been creased, etc. | 

If place of the zinc nitrate solution of the above ex- . 
ample, the following solutions’ containing acid catalysts 
may€ be utilized 20 break the chemical bonds of the. 
wriztie-resistant cellulosic fabric and re-form them after 
the Fabric has been creased or pleated. To speed up the 
breding of the linkage system and, then, the reforming 
of t§e molecule links, it is preferred to use the acid cata- 
lysts in heated form. 
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While only several embodiments of this invention have 
been described, these examples are merely illustrative of 
the invention and are not to be considered as a limitation 
thereof. It is intended in the appended claims to include 
all such processes as fall within the scope of this invention. 

Having fully disclosed the invention, what is claimed 

1. The method of forming a durable crease in a cotton 
fabric made crease-resistant by treatment with an acidic 
catalyst and a chemical agent sclected from the group 
consisting of urca-formaldchyde, melamine-formaldehyde 
and cyclic ethylene urea-formaldehyde, which agent re- 
acts with the cellulose molecules of the fabric to form a 
chemical bond therewith comprising wetting the arca of 
said fabric along which said crease is to be formed with 
an aqueous acidic catalyst solution under treatment condi- 
tions which break the chemical bonds between said fabric 
and said agent to destroy the crease-resistance of said 
fabric in said wetted area, folding said fabric along said . 
wetted area to form a fold and applying heat and pressure 
to said fold until said wetted area is dry and the chemicai 
bonds between the cellulose and said chemical agent are 
reformed, said acid catalyst in said aqueous solution cata- 
lyzing the reaction to form the aforesaid chemical bonds. 

2. The method of forming a durable crease in a cotton 
fabric as defined in claim 1 wherein said aqueous acidic 
solution contains a buffering agent for the acidic com- 
ponent in said solution, said buffering agent reducing any 
damaging effect of the acidic solution on said cotton- 
fabric. 

3. The method of forming a durable crease in a cotton 
fabric as defined in claim 1 wherein said aqueous 2eidic 
solution contains from 1 to 30 parts by weight of said 
solution of a crease-resistance imparting chemical agent 
selected from the group consisting of urea-formaldehydc, 
melamine-formaldehyde, and cyclic ethylene urea-for- 
maldchyde. 

4. The method of forming a durable crease in a cotton 
fabric made crease-resistant by treatment with an acidic 
catalyst and a chemical agent selected from the group 
consisting of urea-formaldehyde, melamine+formaldehyce, 
and cyclic ethylene urea-formaldchyde which reacts with 
the cellulose molecules of the fabric to form chemical 
bonds therewith comprising wetting the area of said fabric | 
along which said crease is to be formed with an aqueous 
solution of .25% to 10% zinc nitrate under treatment 
conditions which break the chemical bonds between said 
fabric and said agent to destroy the crease-resistance of 
said fabric in said wetted area, folding said fabric aiong 
said wetted area to form a fold and applying heat ano 
pressure to said fold until said wetted area is dry and the 
chemical bonds between the cellulose and said chemical 
agent are reformed, 
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$..The method of forming a durable crease in a cotton 
fabric having crcase-resistant properties, said fabric mado 
crease-resistant by treatment with an acidic catalyst and 
a cyclic ethylene urca-formaldchyde which reacts with 
the cellulose molecules of the fabric to form chemical 
bonds therewith comprising wetting the area of said fabric 
along which said crease is to be formed with an acidic 
solution comprising, by weight, 4 parts of zinc nitrate, 12 
parts of cyclic ethylene urea-formaldchyde and 96 parts 
of water under. treatment conditions which break the 
chemical bonds between said fabric and said agent to de- 
stroy the crease-resistance of said fabric in said wetted 
urea, folding said fabric along said wetted area to form a 
fold and applying heat and pressure to said fold until said 
wetted area is dry and the chemical bonds between the 
cellulose and said chemical agent are reformed. 

6. The method of forming a durable crease in a cotton 
fabric made crease-resistant by 
catalyst and a member selected from the group consisting 


treatment with an acidic - 


8 

of _urea-formaldehyde, melamine-formaldchydc, and 
cyclic ethylene urea-formaldchyde which reacts with the 
cellulose molecules of the cotton fabric to form chemical 
bonds therewith comprising wetting the areaiof said fabric 
along which said crease is to be formed with an acidic 
solution comprising 2 parts by weight of formic acid, 2.5 
parts by weight of zinc nitrate, and 100 parts by weight 
of. water under treatment conditions which break the 
chemical bonds between said fabric and said member to 

crease-resistance of said fabric in said wetted 
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This invention relates to an inroersein 1” 
fibrobs textile products ~ ‘ore particularly, it relates to a 
procgss wherein cellw-ric fibers are chemically pretreated 


Set 


in agfirst stage to impart to them a latent ability to be- 
com more resilient and this latent ability is then devel- 
oped by simple heat treatment ata preselected later stage, 
for instance, after the pretreated fibrous matcrial has been 
finished into a garment or other finished article. Still 
mort particulasiy it relates to a novel process which com- 
prisgs impregnating cellulosic fibers, yarns, fabrics or 
oth¢r products with a curable resin-containing solution 
pigs they arc made into a more finished article, wet 
curing the impregnated product so as to render the resin 
thedein water insoluble but without materially affecting. 
thegstrength or resilience thereof, and finally developing 
imaroved shape retention or resilience therein only after 
it been made into an article of the desired shape ot 
fora by sewing, tufting, laminating, pressing, or other 
corwventional procedures. \ 

‘rious methods have been developed for treating fab- 
ricy to impart durable wrinkle resistance or better re- 
silitnce thereto. Generally, such methods have involved 
imfregnating a fabric with a suitable thermosetting resin 
in aqueous solution and thereafter dry curing the fabric 
bypheat. However, such prior practices have bad nu- 
mérous disadvantages, due mainly to the decreased mo- 
bi Sty of the cross-linked structural elements. Thus, when 
suth fabrics were cured in the fiat condition, they tended 
tojresist any kind of subsequent deformation. This has 
made fabrication of textile articles therefrom more diffi- 
cutt. For instance, it has been difficult to press durablo 
ceréases into such garments and at least some careful touch- 
up pressing has been necessary after each washing or 
cldaning for the purpose of resetting creases. ‘In addition, 
gal ts made of the flat-cured fabrics of the prior art 
have tended to exhibit unsightly puckering at seams and 
tht like. Moreover, such prior treated fabrics have had 
substantially impaired tensile and tear strength such that, 
fox instance, conventional methods have been found un- 
syjted for the treatment of sheer fabrics baving low tensile 
strength to begin with. ae 

Various expedients have been proposed previously to 
overcome the aforementioned difficulties. Thus, it has 
been proposed to impregnate and cure finished garments 
rather than flat fabrics so as to permit setting the gar- 
my nt only after it bas been shaped and creased as de- 
sifed. It has also been proposed to treat garments made 
of crease resistant, cured fabrics by ‘localized treatment 
with acid or acid-containing resin solutions which would 
temporarily remove the crease resistance in the area where 
a crease was to be imparted and then cause it to reappear 
after the crease has been formed. All of these expedi- 
cits have, however, found only limited application be- 
cfuse manufacturers and commercial cleaners of garments 
o} other textile articles are rarely equipped to carry out 
such relatively cumbersome and delicate chemical resin 
treatments. 

Alternately it has been proposed to impregnate fabric 
with an aqueous melamine-formaldebyde resin solution, 
dcy it under conditions carefully controlled to avoid po- 
lymerization, convert the fabric containing the vaset or 
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unpolymerized resin into a garment, and then only Cure 
the resin in the garment to a water insoluble statc, This, 
however, has also proved impractical because the fabric 
containing the unset water soluble resin is excessively 
water sensitive and also gives off an offensive and hy- 
gicnically objectionable formaldchyde odor. Morcover, 
even under careful control, premature sctting of the thus 
impregnated resin is practically unavoidable in normal 
pribenciieaiccs .aag procedures and scheduics. 

1a ovject of this invention to provide resilient, 
shape holding, crease-retentive textile articles by a process | 
requiring no wet chemical resin-treatment of the articles 
themselves. 

A more specific object of this invention is to provide a 
process of manufacturing wrinkle resistant and Crease re~ 
tentive garments or other articles made from cellulosic 
fabrics, threads or other fibrous materials which have been 
pretreated with a curable thermosetting resin so that the 
resin is set on the cellulosic material in a water insoluble 
form but without significantly affecting the deformation 
recovery or tensile strength of the material and which 
can be dry cured into a wrinkle resistant and shape re~ 
tentive form at any desired stage of subs¢quent manufac- 
turo without ‘subjecting the finished article itself to any 
separate resin impregnation treatment. 2 

‘Another object is to provide shape holding wash-and- ° 
wear garments which will not pucker at the scams and 
will withstand numerous washings without loss of creases 


or pleats. 

A still further object is to provide a process for.making - 
deformation resistant and shape-retentive textile articles 
such as garments, draperies or carpets from curable resin- 
containing fibrous cotton materials which can be readily 
cured after they have been manufactured into the de- 
sired articles but which can be processed, stored and 
handled by the manufacturer and others in their rela- 
tively noo-resilient form over extended periods of time 
under normal conditions without undergoing prematuro 


curing. 

Still another object is to improve the shape retentive- 
ness and wrinkle resistance of cellulosic materials, even , 
of sheer fabrics, without impairing the tensile strength 
thereof except perbaps to a marginal extent, much less 
-so than in the case of conventional crease’ proofing treat- 
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and dry cured directly is reduced. The dry curin 
i prefecably performed only after the treated material 
has been manufactured into a textile article of the desired: 


final shape, for instance, after it has been cut, sewn and 
pressed into a garment, or tufted to make a carpet, or 
molded into batting or thc like. : 

The expression “hardenable aminoplasts” as used with 
Tespect to the present invention is to be understood as 
including bardenable amincformaldehyde precondensatcs 
which arc cither freely soluble in water or soluble there- 
in to a‘limited but substantial extent. They are well 
known materials obtaincd by condensation of formalde- 
hyde with compounds such as melamine, urea, thiourca, 
¢yanamide, dicyandiamide, cyclic ethylene urea, formam- 
ide, ethyl carbamate, triazones, acetoguanamide, mixtures 
of such compounds and their alkyl and acyl derivatives. 
Subsequent methylation or other modification of the re- 
sulting N-methylol compounds or triazines is often benc- 
ficial. Particularly convenient are the triazines obtained 
by condensing melamine and formaldehyde and the pre- 
condensates of urca-formaidehyde. Especially good re- 
suits are obtained with dimcthylol melamine or trimethyl- 
ol melamine precondensates, i.e., products obtained by 
condensing one mol of melamine with about two or pref- 
erably three moles of formaldebyde. _ 

“Precondensates of limited: but substantial water solu- 
bility” in the sense of the present invention are those 
colloidal intermediates which occur by continuing the 
condensation beyond the crystalline methylol stage. 
Characteristically, they are precipitated from their con- 
centrated aqueous solutions by the addition of water. 
The condensation products of unlimited water solubility 
are used in the form of aqueous solutions while those of 
limited water solubility are used either in the form of 
solutions of the condensation products which have, been 
rendered soluble with the aid of acids or in the form 
of dispersions. Suitable commercial products of this 
type bave been heretofore made and sold for use as rot 
proofing agents. Examples of such products are the 
“Arigal C” textile finish made by Ciba Company, Inc., 
and “Acrotex Sta-Tuff” Resin A made by the American 
Cyanamid Company. : 

In applying the aminoplast solutions or dispersions to 
the fibrous material, it is advantageous to include in the 
former customary catalysts or fixation agents, ¢.g., formic, 
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this invention may contain about 3 to 20 weight perce, 

of bardenable aminoplast, either in solution! or emulsion, 
Depending: on the requirements of the finished fabrics, 
the impregnation is carried out in such a manner that the 
add-on of aminoplast deposited on the material is be- 
tween about 3 and 25 percent, preferably between about 
8 and 20 percent, based on the weight of fibrous materi- 
al. The optimum add-on is determined mainly by fac- 
tors such as the type of aminoplast and catalyst used, the 
effectiveness of the final curing technique employed and 


* the amount of strength Joss onc can afford. A relatively 


hydrochloric or sulfuric acid, malcic anbydride or the . 


like. Formic acid is particularly preferred. However, 
other organic or inorganic acids or salts of strong acids 
with weak bases such as ammonium salts of hydrochloric, 
sulfuric, nitric, oxalic, lactic, or other strong inorganic 
or organic acids, various amine: hydrochlorides, or still 
otber acid forming salts such as zinc fluoborate, zinc ni- 
trate, magnesium chloride as well as Lewis acids such 
as aluminum chloride can also be used. The fixation 
catalyst can usefully be added in an amount between 
- about 1 and 10%, preferably between about 2 and 5% 
based on the weight of aminoplast present. Tostead of 
or in addition to the acid or acid-forming catalysts, minor 
amounts of oxidizing agents sib as hydrogen peroxide 
can also be used in the bath The catalytic action of 
such. oxidizing agents is believed to be attributable to 
. their ability to convert some of the formaldehyde con- 
tent of the resin to formic acid. Actually, the use of 
“hydrogen peroxide without any other fixation catalyst 
has been found especially advantageous to effect the wet 
fixation required as part of this invention. The addition 
» of non-ionic wetting agents, though not usually neces- 
sary, can be helpful when the condition of the fibrous 
material does not permit the impregnating bath to pene- 
trate with the desired degree of readiness or evenness. 
When the fixation catalyst is added to the aminoplast $0- 
lution, it is desirable to keep the pH of the bath high 
enough to prevent premature condensation, ¢.g., between 
about 7.5 and 9 when melamine formaldehyde precon- 
densates are used. This’ is particularly advisable if the 
catalyst containing bath is to be kept usable for an ex- 
tended period. ae 
The aqueous bath for the impregnation according to 
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high add-on wiil impart good resilience tol the material 
even when a relatively mild curing technique is employed 
but will also result in a greater strength’ Joss than is 
caused by a lower add-on. | 

The impregnation with the aminoplast can be done by 
conventional padding using customary equipment, or by 
spraying and other known processes. } 

The essential feature of this part of the process is that 
the deposited resin is fixed in the fibrous material while 
the latter is wet and the fibers are distended or swollen 
with water, so that the resin becomes insolubilized in 
the fibrous cellulosic material without copverting the latter 
to a shape holding, crease resistant form iat this stage. 
Without wishing to be bound by any particular theory, 
it is believed by way of possible explanation: that wet fix- 
ing may achieve this result because the wet! swollen state 
of the fibers either prevents extensive cross-linking of 
the cellulose by the resin or, even if such cross-linking 
takes place, the fibers are greatly distended when so 
treated and hence the treated structure still retains a 
high degree of mobility when dried. For instance, when 


_ melamine-formaldchyde precondensates or similar amino- 


plasts are used, the desired degree of resin insolubilization 
with the fibrous material is conveniently obtained by the 
wet fixing method described in U.S. Patent 2,763,574, the 
pertinent disclosure of which is hereby incorporated bere- 
in by reference. This method, heretofore used for rot 
proofing, involves impregnation of the fibrous material at 
about 10° to 30° C., e.g., on a padding mangle, followed 
by drying the material to a moisture content between 


., about 20 and about 100%, preferably between about 30% 


and 40%, by passage though a tenter frame or the like, 
and then subjecting the partially dried material to wet 
fixation while maintaining its moisture content within the 
aforesaid limits. | 

Such wet fixation can be accomplished in various - 
known ways, continuously or batchwise. Thus, the ma- 
terial can be steamed for about 5 to 15 minutes with satu- 
rated steam (at 100° C.) by passage through a Ma 
Platt high speed steamer or similar equipment. Aiter- 
nately, the partially dried material can be steamed batch- 
wise with saturated steam in a Star steamer or similar 
equipment for any desired period. Prolonged exposure to 
saturated steam has no deleterious effect.| However, to 
assure uniformity of treatment, the material should be - 
protected during fixation from contact with liquid con- 
densate, water drops and splashes. If steaming facilities 
are not available, satisfactory fixation can be obtai 
instance, by rolling up the partially dried fabri 
the roll air-tight with a polyethylene film or the like and 
then storing at 20° to 30° C. for several days until the 
desired degree of resin insolubilization’ is reached. In 
contrast to the usual dry curing process which imparts 
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josic materiat in a suitable manner and thereby made 
| ee insolubie, the matcrial is preferably washed with 
& water to rinse out any residual fixation agent or hardencr, 
and dricd. Drying conditions after wet fixation and re- 
Imoval of the hardener are not especially critical but tem- 
peratures in excess of about 96° C. are preferably avoided. 
The pretreated dricd material is next padded or,other- 
lwise treated with a soiution of a latent catalyst, or the 
latent catalyst can be applied to the pretreated material 
without intervening drying. In fact, even tbe above mcn- 
tioned rinsing step may be omitted if the kind of catalyst 
remaining after the wet fixing sicp is not harmful to the 
textile material and the amount of such residual catalyst 
is known so that it can be taken into account in providing 
the required amount of latent catalyst for the final curing 
step. If desired, the pretreated dricd material can be 
+ stored for any desired length of time prior to applying the 
} latent catalyst. The latent catalyst may again be any of 
the relatively non-volatile compounds known to promote 
curing of the resin, such as those mentioned previously 
A herein. Particularly suitable here are salts of suitable 
polyvalent metals such as magnesium chloride or nitrate 
or zine chloride or nitrate; ‘various amine hydrochlorides 
such as 2-amino-2-methyl-1-propanol hydrochloride, or 
triethanolamine hydrochloride; and ammonium salts such 
as ammonium tartarate, citrate, formate, oxalate, nitrate 
or ammonium ethyl phosphate or ammonium dihydrogen 
phosphate or the like. Organic acids, particularly those 
having a high melting point, ¢.g., above about 120° C., 
such as malonic or succinic acid are similarly useful. 

Obviously, if the cellulosic material is not to be sub- 
jected to the final dry curing step for some time after 
impregnation with tbe latent catalyst, it is desirable to use 
as a catalyst a compound which does not volatilize in 
the interim and is not deleterious to the cellulosic ma- 
terial during storage or intervening handling. The use 
of toxic compounds as latent catalysts is also preferably 
avoided if the material is to undergo considerable further 
handling by garment workers or otber workmen prior to 
the final cure. Of course, any catalyst jemaining after 
the final cure can be removed by simple.washing. 

The latent catalyst solution containing the catalyst in 
any convenient concentration is desirably used in a quan- 
lity such that about 0.25 to 5%, preferably about 0.5 to 
2%, of the salt, is added on to the cellulosic material 
Uased on the weight of the latter. The material is then 
ried at room temperature or at an elevated temperature 
but below about 90° C. to avoid permature dry curing, 
and is then ready for conversion into garments or other 
desired textile articles. 

Finally, when the desired textile article, such as gar- 
ments or shaped draperies, is sewn and finished and all 
desired creases, curves and pleats are pressed into it, 
with or without prior moistening, the article is cured 
at an elevated temperature, above about 100° C. and 
below charring temperature, preferably between about 
120° and 180° C. For instance, exposure of the fin- 
ished article in a forced, air oven at 150° C. for about 
2 to 5 minutes usually gives a satisfactory cure. Some- 
what longer times may be necessary at lower curing 
temperatures, and shorter times may be sufficient at high- 
er curing temperatures, as can be readily determined by 
any person skilled in the art. Thus, the preferred em- 
hodiment of the present invention provides a process 
for improving the shape holding properties of cellue 
losic textile articles which does not require any wet treat- 
ment of the finished fabric. Wet resin impregnation of 
the finished article can also be avoided and improved 
resiliency without much ‘strength loss achieved by making 
the wet-fixed fibrous material into the desired textile arti- 
cle and then treating the latter with any of a wide rango 
of catalysts commonly ‘used for heat curing aminoplast 
resins in textile materials, and finally curing the article. 
In this case the catalyst can be applied by spraying, ¢x- 
posure to vapor, or other known methods. 
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The process of the present invention can be used on all 
cellulosic materials but is especially useful for the treat- 
ment of natural cellulose materials, as for example coi- 
ton or linen. The impregnation can be applied to loose 
fibers, filaments, non-woven fabrics or bats and other 
material, to yarns and materials in an intermediate stage 
of conversion into yarn such as condensed sliver, or to 
woven, knitted or tufted goods. It can be applied to mer- 
cerized as well as unmercerized materials, cither before 
or after dycing, printing or other finishing treatments 2s 
Jong as the material is receptive to uniform wetting by 
the required treating solutions. Sized material is there- 
fore preferably desized prior to treatment with the resia 
solution. It will also be understood that the pad bath 
containing the aminoplast may contain diverse conven- _ 
tional agents such as wetting agents. softeners, water re- 
pellents, anti-microbial agents and the like. 

Tho following examples are illustrative of the process 
of the invention and of the results obtained thercby, Dut 
are not to be considercd as li.niting. Oa the cont 
it will be understood that persons skilicd ia 
treating art will be able to make many variations anc 
modifications of this invention not specifically describea 
herein without departing from the spirit of this invention 
or from the scope of the appended claims. 

Unless otherwise indicated, all percentages and ratios 


of materials are expressed on a weight basis thercin. 


Example 1 


A desized, bleached, and mercerized cotton print cloth 
was padded to a wet pickup of approximately 100% in a 
solution prepared by adding 120 grams of a methylol- 
melamine precondensate (“Arigal C” resin) to 360 grams 
of water at 80° C., cooling, diluting to a total volume of 
one liter, and adding 10 ml. of a 30% hydrogen peroxide 
solution as fixation catalyst, so as to give a nominal dry 
add-on of about 12%. After padding, the fabric Was 
dried for 3% minutes at 40° C. to 30-40% moistuic 
content in a forced air textile oven. The partiaily dried 
fabric was rolled onto a plastic cylinder, wrapped and 
sealed in polyethylene film, and the resin wet-fixed there- 
in by curing at 37° C. for 24 hours. After machino 
washing and tumble drying, the treated farbic was padded 
with a solution containing 2.7% of MgCly°6H,O to an 
80% wet pickup, so as to give an approximately 1% 
nominal dry add-on of MgCl, and dried at 40°C. The 
treated, latent catalyst containing fabric was then dry 
cured for 3 minutes in a forced air oven at 150° C. 
without any further treatment. 

The wrinkle recovery, wash-and-wear index and 
strength retention of the fabric, in its untreated, wet- 
fixed and dry cured state were determined by standard 
methods. In particular, American Society for Testing 
Materials Method D-1295-60T was uscd to determine 
wrinkle recovery, American Association oz Texte 
Chemists and Colorists Method 88-1960 was used to 
determine the wash-and-wear index,! and American So- 
ciety for Testing Materials Method D-39-49 was used 
to determine breaking strength. ; 

The treated fabric had a total dry add-on of 15.3%; its 
dry wrinkle recovery was 68%, and wet wrinkle recov- 
ery 65%, its wash-and-wear index after one cycle includ- 
ing hot water laundering and tumble drying was 4—; and 
its breaking strength retention, as compared with the 
original untreated fabric, was 90%. 

The corresponding figures for the untreated mercerized 
cotton fabric were 35% and 50% for the dry and wet 
wrinkle recovery respectively, and 1— for the wash-and- 
wear index. 

The corresponding figures for the resin-treated wet- 
fixed fabric before dry cure were 15.6% add-oc; “77% 

2A wash-and-wear index rating of 5 meace excehens 


wrinkle Srcooveryis @ rating of 1 means very poor wmDhus 
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BET, 
dry, and 53% wet wrinkle recovery; 2— wash-and-wear 
index; and 107% tensile strength. % 

It can be scen that the fabric treated according to 
this invention had excellent wrinkle recovery and crease 
retention and only slightly lower tensile strength than 
the untreated fabric. The fabric which had the Tesin 
wet-fixed thereon without the final dry curing step had 
only slightly better wrinkle recovery than the untreated 
fabric. A fabric which is dry cured directly according 
to conventional techniques, without the intervening wet- 
fixing step, has good wrinkle recovery but is difficult to 
crease by pressing and has greatly impaired strength; 2 
loss of $0% or more of the original fabric strength has 
not becn uncommon. 


Example Il 


Tho fabric was treated and tested as in Example I, ex- 
cept that the resin-treated latent catalyst-containing 
fabric was permitted to “age” at 65% relative humidity 
and 21° C. for one day, after which it was dry cured as 
in Example I without any further treatment. Add-on 
was 15.7%; wrinkle recovery was 62% dry and 63% 
wet; wash-and-wear index was 3+; and breaking strength 
retention was 87%. 

Example lil 


‘The fabric was treated and tested as in Example I, ex- 
cept that the resin-treated latent catalyst-containing 
fabric was permitted to “age” at 65% relative humidity 
and 21° C. for eight days, after which it was dry cured 
as in Example I without any further treatment. Add-on 
was 15.8%; wrinkle recovery was 60% dry and 68% 
wet; wash-and-wear index was 3-+; and breaking strength 
retention was 89%. 

Examples II and IIT show that the latent catalyst-con- 


for 3 minutes. The crcase retention rating! of the fabric 
(measured on a scale where a rating of 1 means no crease 
retention and a rating of $ means exctllent crease reten- 
tion) was 5 after one laundcring cycle involving one hot 
water laundering and one tumble drying. The rating was 
$— after five hot water laundering cycles. ‘The untreated 
cotton fabric creased in the same manner had a rating of 
2 after the first, and 2— after five launderings. 


Example Vill | 


| 
The fabric was treated as in Example VII, except that 
the resin-treated, one-day “aged,” latent catalyst-contain- 
ing fabric was sprayed with water to an 80% weight cain - 
and then immediately creased for 5 minutes on a tailor’s - 


5 Press with dry heat. The crease retention rating after the 


taining fabric can be “aged,” i.c., stored or subjected to 35 


manufacturing operations such as cutting and sewing, 
over extended periods without curing prematurely and 
without impairment of the desired end results. 


. Example 1V 
. The fabric was treated and tested as in Example I, ex- 


cept that the resin-treated fabric was permitted to “age” - 


for eight days at 65% relative humidity and 21° C. be- 
fore the catalyst solution was applied. The fabric was 
then treated with a MgCl, solution, dried, and dry cured 
us described in Example I.. Add-on was 15.6%; wrinkle 
recovery was 63% dry and 70% wet; wash-and-wear 
index was 3-+; and breaking strength retention was 85%. 
: Example V 


The fabric was treated and tested as in Example II, ex- 
cept that the resin-treated latent catalyst-containing “aged” 
fabric was not subjected to dry cure.” The add-on was 
16.1%; wrinkle recovery was 49% dry and 53% wet; 
wash-and-wear index was 2+; and bredking strength 
retention was 103%. 

Example VI 


The fabric was treated and tested as in Example III, 
except that the resin-treated, latent catalyst-containing, 
cight day “aged” fabric was not subjected to dry cure. 
The add-on was 16.4%; dry wrinkle recovery 46% and 
wet 59%; wash-and-wear index was 2+; and breaking 
strength retention was 103%. 

Examples V and VI indicate that the latent catalyst 

_ containing fabric can be stored for extended periods with- 
out undergoing a premature cure, but also without result- 
ing in any significant improvement in wrinkle resistance. 

Example VII 

The fabric was treated and tested as in Example Il, ex- 
cept that it was not subjected to dry cure. The resin- 
treated, latent catalyst-containing, one day “aged” fabric 
was then creased on a tailor’s press for $5 minutes with dry 
beat, and subsequently cured in an air oven at 


laundering cycle was 3+, and after five Jaundering cycles 
was 3—. A comparison between Examples VII and VIII 
shows that even without a separate curing st¢p hot pressing 
alone of the catalyst-containing treated fabric results in 
a significant improvement in crease retention. 

Example 1X ' 


The treatment described in Example VIII was repeated 
except that after creasing for 5 minutes on the tailor’s 
press the fabric was cured at 150° C. for 3 minutes. The 
crease retention rating after the first laundering was 4-+, 
and after five laundering cycles was 4. A comparison be- 
tween Examples VII and IX shows-that dry pressing fol- 
lowed by a dry cure gives better crease retention than 
wet pressing followed by a dry cure. ! 

Example X | 


Fabrics were treated as in Examples 1-IX, except that 
the concentration of resin in the bath was $%. The add- 
on on the dry-cured fabrics was about 7.5%, the dry and 
wet wrinkle recovery and the wash-and-wear index of the 
fabrics were similar to, but somewhat lower than, those 
of fabrics treated as in Examples I-IX, while their strength 
retention was a few percentage points higher. S 

Having described the general nature of the invention 
and having illustrated its operation and advantages by 
specific examples, the invention is particularly pointed out 
and claimed in the appended claims. _ | : 

I claim: ' 

1. A process of forming a resilient, crease resistant, 
shape-retentive textile article from a cellulosic fibrous ma- 
teria) which comprises treating said material with a 
water-soluble aminoplast precondensate, fixing said 
precondensate in said fibrous material into a water in-- 
soluble condensation product in the presence of a wet 
fixation agent while maintaining a moisture content of at 
least 20% in said material, applying a latent curing cata- 
lyst to the wet fixed material, manufacturing a textile 
article from said treated material, and curing the manu- 
factured textile article to increase its resilience. 

2. A process of forming a shaped cloth article which 
is wrinkle resistant and shape retentive! after repeated 
laundering, which comprises the steps of impregnating 
cloth made of cellulosic fibers with an aqueous solution 
of a resin selected from the group consisting of melamine- 
formaldehyde, urea-formaldehyde, and ‘cyclic ethylene 
urea-formaldehyde precendensates, and with a catalytic 
amount of a wet fixation agent, maintaining the impreg- 
nated cloth at a moisture content of at least about 20% 
under conditions of temperature and time such that the 
perm into a water insoluble con- 
densation uct without causing any significant strength 
loss in the cloth, drying the cloth, impregnating it with 
an aqueous solution of a latent curing ‘catalyst, drying 
the thus impregnated cloth at a temperature not above 
about 90° C., forming the thus dried’cloth into a finished 


_ article of the desired shape, and dry curing the said ar- 


ticle at an elevated temperature until) it is rendered 


-wrinkle resistant and shape retentive. | 


- 3. A process according to 
150° C. 76 is a precondensate of about 2 to 


claim:2 wherein said resin 
3 moles of formaldehyde 
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aad 1 mole of melamine, said curing catalyst is mag- 
inesium chloride and said curing temperature is between 
bout 120° C and 180° C. 

4. A process for making a _shape-retentive garment 
tom a cotton fabric which ¢omprises impregnating said 
fabric with an aqueous solution of a melamine-formalde- 

yde precondensate which contains a catalytic amount of 
n acidic hardening accelerator, mechanically removing 
the excess of impregnating liquid, wet fixing the mel- 
aminc-formaldchyde precondensate in the cotton fabric 
tn the presence of between about 20% to about 40% of 
Water (calculated on the weight of the fabric) and said 
hardening accelerator into a water insoluble condensa- 
jon product, rinsing the wet fixed fabric, impregnating 
he wet fixed fabric with an aqueous solution of a latent 
ardening catalyst, drying the resulting catalyst-contain- 
yrs | fabric at a temperature below about 90° C., cutting, 
wing and pressing the said fabric to form a garment of 
csired size and shape, and dry curing the resulting cata- 


ears o> 0: Rermeene 


Mewar tao = 


15 


yst-containing garmeat at a temperature above about 9) 


10 

120° C. and below the charring temperature of tho 
fabric, whereby improved crease retention and deforma- 
tion resistance are imparted to the garment. 

5. A process according to claim 4 wherein said hard- 
ening accclerator is hydrogen peroxide. . 

6. A process according to claim 4 wherein said hard- 
ening accelerator is formic acid. 
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EXHIBIT 9 


KORET OF CALIFORNIA, INC. 
611 Mission Street 
San Francisco 5 California 


December 13, 1963 


Dr. Herman Goldstein 
Warwick Chemicals 
Wood River Junction 
Rhode Island 


Dear Herman: 


I have been doing a good deal of testing with your chemical and 
have had very fine results. We are most anxious to have McCamp- 
bell duplicate these results so we may move forward on the PEograEas 
for ultimate authorization of the No. 183 reactant. 


We are all somewhat concerned about using a new and untried ee 
ical and I am hoping that when you make your trip out here, you 
will be able to tell us things about the chemical that we must know, 
and also work with us by running tests in your lab to help us check | 


out worrysome aspects. 
We have had a great deal of experience with the Monsanto Resloom 
E-5O and can work with our licensees with confidence using the for- 
mulations based upon this resin. We know we can get very fine 
press-free performance with your chemical but that is about all we 


do know about it. 


I will be on vacation from January 11 through January 20 so do not 
schedule your trip out here during that period. Either before or af- 
ter these dates would be fine and you perhaps should figure upon ! 
spending several days here. 
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The boys at McCampbell know precisely how we run our padding 
and drying equipment out here where we are having such fine results 
with No. 183.’ Keep in mind that we run our ranges without ten- 
sion, or more correctly with very little tension. This may be signi- 
ficant. 


Thanking you and with kindest regards, we are, 
Very truly yours, 
R. Tomaselli 


Research & Technical Service 
Purchasing & Licensing Department 


EXHIBIT 10 


KORATRON COMPANY, INC. 
July 30, 1964 


Mr. Herman Goldstein 
Warwick Chem. Co. 
Wood River Junction, R.I. 


Dear Mr. Goldstein: 


When I was at Graniteville I learned that there was some experimen- 
tation being done on a reactant that would cure at a lower tempera- 
ture. While I have no issue on experiments and certainly favor this 
kind of work, I would like to point out a few inherent dangers in 
this kind of approach. 


The hard cure qualities of the No. 183 is one of the main factors 
that has made it so acceptable for KORATRON. Treated fabrics can 
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be handled in very much a normal manner, both in shipping and in | 
manufacturing. If this chemical were to cure under milder condi- 
tions, the whole area of curing in drying, storing, shipping, and man- 
ufacturing would be thrown open. Results could be catastrophic, 
which I am sure you realize. | 


Our whole KORATRON structure has been built on the No. 183 re- 
actant and other chemicals being what they are and acting as they ! 
do. A change of this nature would be tantamount to starting all over | 
again. We have an excellent product, but you well know the delicate 
balances that exist. 


For instance, a softer in the polyester blends that now are so 
extremely important could mean that the cotton could be over-cured | 
to the point of degradation below the proper setting conditions for | 
the polyester. Dozens of such inherently dangerous situations could 
be cited. 


I am sure you understand and agree that there can be no change in : 
any chemicals being used for KORATRON without our joint parti- 
cipation and agreement. We do not know all things about chemi- 
cals and we do not expect you to know all things about manufactur- 
ing KORATRON garments. We must always work very closely to- 
gether sharing our joint knowledge and experience. ~ 


Sincerely, 


Richard Tomaselli 
RT:ew 
cc: Mike May 
Seymour Kames 


K 


WILLIAM K. WARIO. 


INVENTORS 


Ww 
~~ 
a 
tee) 
to 
I 
ir) 


f 
o 
ts 
| 
cS 
tid 
” 
v 2e 
or 
62 
338 
 $ 
33 
= ¢ 
IS 
“2 
ech 
& 
" 
ia 
9 
fo} 
& 


FRAWK 6. HUBENER 
(O07 
ATTORNEY 


BY 


S&S 


. 


\Y | eet 
TIS A PTIIFANI TI 
SOTLI ETI 
VALLE VEL a 


a+ - 
oe ws 


Ac 


Bs oe 5 + Vibha 5-9 Soe -eemwr se - 


ec oe 
United States Patent Of8CE prrcsa annette ioe 


Patented August 30, 1966 


1 : 2 
oo 3,268,915 
PROCESS OF MANUFACTURING PRESS-FREE 
GARMENT WITIT RETAINED CREASES 


. The invention, in gencral, relates to improvements in . 
outerwear. — More particularly, the invention relates to: proximately 8% to 10%. is retained therein, 
the production of washable garments which withstand re- cutting the fabric containing the substance in an unset 
; peated washing and which are neat and ready-to-wear state to the size, shape, style and type of a desired gar- 
‘without pressing. 15 i i i ire oir 
While our present invention is directed generally to 
our disclosures in our existing Letters Patent, No. 2,974- 
432, issued March 14, 1961, and entitled “Press-Free~ 
Crease Retained Garments and Method of Manufacture 
Thereof,” it is principally directed to improvements of 20 
* the inventions therein described and claimed, as will more 
* particularly appear hercinafter. . 
_ _A primary object of our present invention is to.pro- 
vide improved washable garments which are i 
as to style, size, design and type and which are ready-to- 
wear after repeated washings without pressing. . 
Another important object of the invention is to pro- 
vide an improved process of manufacturing washable view illustrating in full lines'a 
press-free garments of the indicated nature which is from a rack mous! 
additionally characterized by affording garments with 
creases retained thercin after repeated washings. : 
A still further object of our invention is to provide 
improved washable garments and an improved process 
of manufacture thereof which affords the utilization of 


is maintained in uncured stable equilibrium for longer 

: periods without deterioration and without loss of effec- 
tiveness until final curing upon completion of manu- -- 
facture of the garments at which time they are 
water-insoluble. 

Other objects of the invention, together with some - 
of the advantageous features thereof, will appear from 
the following description of a preferred enbodiment of 
the invention which is illustrated in the accompanying 
drawings. It is to be understoo.,’ however, that we are 
not to be limited to the precise €mbodiment shown nor to 
the precise order of steps of the process described, as 
our invention, as defined in the appended claims, can be 

_ embodied in a fa bananas forms and can 
be practiced in a plurality ; variety of ways. 

In its preferred form, our product invention preferably 
comprises washable press-frce n 
size, design or type with creases retained therein a 
taining 3 polymerized resinous compound which is water 

* insoluble and which — poe See 
and tensile strength 0; rics from w! 
anes reciable period and de- 
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ccmbinations thereof. And, of course, the improvements 
exterd to the impregnation of cotton sirctch fabrics that 
result from the slack merccrization process wherein the 
fabrics arc allowed to shrink without restrictive tension 
in a 25% to 30% solution of caustic soda at aporoxi- 
mately 30° C.; the extent of conversion from unmercerized 
to mercerized being related to the amount of unzestricted 

rinkage and the temperature of the washing water al- 
though both shrinkage and crystalline conversion become 
constant after one minute of immersion in the caustic solu- 
tion. Further, that while any onc of a number of dif- 


ferent thermosetting chemicals can be employed for pze-" 


ing the fabric-impregnating solution containing the 
cifed components, we shall describe our prescat im- 
vemenis for brevity and simplicity, in the ficld of 
cmosetting resins as we have had excellent results with 
h substances in combination with the components heze- 
Ker delincated in producing our improved washable 
ss-free garments with zetained sharp creases thercia 
¢ repearcd washings. As to the cotton stretch fabrics, 
is substantially complete recovery and complete 
pe retention in all press-free washable garments manus 
tured in accordance with ‘our present improvemicats 
no evidence of bagginess at knee or elbow arcas after 
aporeciabic number of washings. 

‘As illustrated in FIG. 1, we provide as our end product, 
a $ashable garment 11 containing a cured chemical com- 

yund 12 which has decn rendered water-insoluble; the 
cured chemical compound formine a constituent of the 
fapriz of which the garment! is ride so as to afford a 
Sse that is press-free with Yetained creases 13 and 
16 therein aficr repeated washings. Thus, the garments 

teady-to-wear upon the drying thereof after each 
C ing without ‘having to resort to pressing the gar- 
nt before donaing the same. The garment i1 is com- 
petely manufactured from fabric containing the chemi- 

1 compound 12 in an unset or uncured condition and 
after completion, including imparting creases thezein at 

ised areas, the garment 11, as well as others similarly 

cessed and completed, may conveniently be disposed 

a rack 16, using a standard garment hanger 17 for each 
gorment; the rack 16 being securely mounted on a mobile 

ck 18, or the like, for movement into and out of a 
Srmcatecting oven 19. 

In accordance with our present improvements, we pref- 
ctably utilize unfinished fabrics and if finished cach fabric 
should initially be thoroughly washed in a suitable aque- 

soap solution containing a detergent so as to remove 

» gelatin, glucose, dextrine, coloring matter and 

her impurities, thus avoiding undue stiffening of.the 

fabric during processing. The thus washed fabric should 

then be rinsed thoroughly in clear water. The unfinished 

fabric, or thoroughly washed! finished fabric is then con- 

veniently wound on rolls for subsequent padding opera- 
tions. | 

Esch selected fabric from which garments are to bc 
made is unwound slowly from a-roll thereof and passed 
through a conventional dipping or padding machine, not 
shown, to be throughly impregnated with an aqucous 

lution of 2 water-soluble thermosetting compound. 

ferably, the fabrics are double-dipped in the above 
mentioned aqueous solution in order to insure approxi- 
mately 85%-100% pick-up of the solution by the fabrics, 
x we preferably pre-agitate the solution constantly be- 
re each dipping operation as well as maintain the tem- 
peratuze of the solution between approximately 120° F. 
to 130° F. In this padding step, the fabric containing 
the thermosetting chemical preferably is passed through 
; rs for removing excess solutions but, the rollers are 
controlled that approximately 85% to 100% by weight 
the solution is retained in the fabric. 


} Thereaficr, the impregnated fabric is conveyed onto a. 


rd tenter frame, also not shown, and simultancously 
rt ly dried as it passes along the frame, and is finally 


205 


of propesty, of.retarding activation of the chemical solution? 
gard ofthe chem 


rewinding ia convenient lengths on other rollers for stor- 
age or for transpostation to a garment cutting room. Tn 
accordance with our invention, the drying tcmpcratyrc 
to which the fabric is subjected while passing along the 
tenter frame is maintained between approximately 200° 
F. and 220° F., which is below the temperature at which 
the impregnated compound will set or be cured. That 
is to say, the drying temperature is well below the curing 
temperature of the chemical solution introduced into the 
fabric. We so control the drying of the fabric by main- 
taining the temperature in the range staicd as well as 
by moving the fabric along the tenter frame at a speed 
of approximately 10 to 15 yards per minute, that the 
extent_of the drying is such that approximately 8% to 


15. 10% of moisture is retained thercin. All of the foregoing 


steps are substantially the same as heretofore disclosed 
Sin our above mentioned Letters Patent, with the exccp- 
‘p tion of the composition of the aqueous solution, as here- 
Ginafter delineated. E 

5 In order to stabilize the uncured chemical compound 
Zin situ, as introduted into each fabric, for an appreciable 
#period of time before the fabric is cut and sewn into a 
“garment, we preferably include in the aqueous solution 


Dot thermosetting compound, a catalyst possessing. the 


& to_any appreciable 
te in the” Compound, 


ent. With chis retardiig“caratyst 
= o" “possibic to process voluminous 
& quantities of a number of fabrics long prior to the making 
Sup of garments therefrom, and to keep the processed 


30% fabrics on shelves in storage for appreciable periods of 


&time, in some instances for six months, without affecting 
ihe final curing or setting of the compounds to a water 
Sinsoluble state. We also include in our preferred cm- 


bodiment, in addition to the catalyst mentioned, in- 


35% gredicnts having the propertics of fortifying or reinfore- 


Sing the fabric so that its tendency to tear and abrade is 
Cmaterially teduced and its tendency to lose its tensile 
zstrength is appreciably reduced. A suitable wetting agent 
“for aiding the dispersion of the aqucous solution of 


403 thermosetting compound throughout the fabric also 


preferably is-made a part of our improved compound. 
Whenever it is desired to manufacture garments in any 

style, size, type or design from any fabric processed as 

hereinabove set forth, the requisite amount of yardage 


“s of the fabsic is removed from storage, and “delivered 


to a garment cutting room. The fabric is cut, sewn 
and finished in the garment cutting room and is trans- 
ferred to a space containing suitable pressing equipment 
for imparting creases in the completed garments at loca- 


50 tions therein consistent with the style and design of each 


garment, and at the same time presctting the aqueous 
thermosetting solution contained in the garment at the 
areas of the imparted 

setting or 


~DiieSeling occurs atthe areas imparted creases (oatord 
6o durable, sharp-creases after repeated garment ings 


as well as at the seams to insure non-puckering. Thus, 
the creases and seams are pre-set. We have diagramma- 
tically illustrated in FIG. 3 of the annexed drawings, as 
_ an example of pressing equipment, a conventional so- 


gg Salice hot bead for pressing creases 13 and 14 in the 


slacks or trousers 11 shown in FIG. 2; such pressing 
equipment being either pneumatically or hydraulically 
Operated and including a pedestal 21 for clevating the 
parts to be used to a desired level. for an operator, a 


79 padded lower clement or buck 22 supported on the 


top of the pedestal and adapted to receive the legs of 
pants to be pressed, together with a shaped and polished 
. heated head 23 which is pivotally mounted on the pedestal 
at the rear thercof and adapted to be swung ito close 


ound onto a suitable roller for convenient handling and % proximity and overlying relation to the top of the padded 


: 
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5 ; 
duck 22 thereby to apply pressure and heat to the pant 
legs at the proper arca for pressing sharp creases in the 
Yegs of the garment 21 at desired locations. 

Ths: operator, of course, must align the pant Icgs 
properly on the front half and the rear balf of the buck & 
22, such as placing the outside Iog of one pair of pants 
21 on the front half of the buck 22 and the insice les 
of another pair of pants on the rear half of the padded 
duck. In this manner, two garments are handicd on 
cach pressing operation. The swing of the heated head 39 
23 into engagement with the ‘past legs is effected either 
by manually throwing a switch or by pedal movement of 
the switch to open the pneumatic or hydraulic valve 
controlled lines leading thereto, all not shown. ‘Tho 
application of the heated head 23, which is suppiicd with 15 
sicam from a source, not shown, to the desired garment 
arca on the padded buck 22 for a predetermined time in 
order 10 cffcet sharp creascs at the requisite locations. 
Ia the case of pants, the head 23 is usually applied to 


the pant legs for a period ranging betweca 15 scconds to. 20 ti 


-30 seconds per leg to impart the sharp 13) and 
14 therein. When the foot pedal is , or the 
manual switch is thrown in the opposite dircction as the 
case may be, the head 23 opens and returns to its initial 

i thea removed from the hot 25 


customary, the scams should be opened 
with a hot dry iron to be followed by top pressing 
& 


no puckering thercof. This has becn found especially 
true when the final curing and setting in situ of the gar- 
ment-contained thermosetting compound is not e‘fected in 
the garment-setting oven 19 for an appreciable time after 85 
the imparted creases have been pre-set by the hot head. ~~ 
At any time after the garments have been completed 
dy cutting, sewing, finishing and pressing, preferably using 


air and gas flow to maintain the temperature 


predetermined low and high values. ‘The oven 19 pre-.75 


6 


the } 
shown, may be suspenced within the oven at) various 
locations for testing: temperature conditions and for)in- 
dicating the necessity for throttling the air and fiow 
to bsing the oven temperature to) desired Iris - 
to be appreciated that different temperatures are required 
% cure the thermosctting compounds in differnct gar> 
ments, such variations in setting temperatures. being do- 
pendent in part upon the nature and texture of the fabric 
of which the garment is made and in which the chemical 
is contained. The range of tem.z<rature in the oven for 
Bictianicacienisicanibe Sanaa 


d peratures indica:cd, 
it is entircly feasible to effect the final setting of the con- 
specially constructed 


Tepeated washings, but also 
mulation of the aqueous solution of 


: Example 1—100% cotton fabrics 
Urea Sai resin, 50% concentrate with 
‘water 


= 


tesin and ; 


under 
proximately 50% urea formaldehyde 


de a 


Wer: 


cota or the 


El 
Weéting agent 
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$69 water. Any onc of 3 number of fabsic coa- 
$ that are water-soluole can form a constituent of 
cous solution, in the proportionate amount shercof 
1 in the above Exampie J, and we have had cone 
ly good results in the employment of a product 
ayy ocing marketed under the trademark “Acroex 
e£3" sad comprising an equal solics mix of methylol, 
Bide and methylated wrimeshylol melamine. As we 
L sed above, a significant departure of our present 
olen from the thermosetting compound cclincaied 
ia our spove mentioned Letters Patent resices in the cata- 
lyst employed in our improved thermosetting compound. 
represent improvement, We have included a catalyst 
311 maintain the compound substantially ia stavle 
Zum in the fabric for a period that appreciaviy 

ns the shelf-life of the treated fabzic. Such catalyst - 
ally aveiiable on the market, and prefcradly com- 
prises fa inorganic, water-soluole metallic salt. The im- 
provec compound of our present invention contains as a 
catalyst magnesium chloride hexahydrate (MsClz°6H20). 
As an gent io assist the dispersion of the aqucous solution 
uniformly throughout the iabric, and penciration thercof, 
any sist wetting agent may b¢ employed, such as that 
presemiy available, on the market under the trademark 
“Nekal WS-21" comprising an aqucous solution of a sul- 
phonsicd aliphatic polyester commonly known in the art 
‘as an;znionic surfactant. Any suitable finisher to firm 
up ond fabric, such as a water soluble gum or che lixe, may 
d to the solution in minor- quantity, if desired. 
Such & gum can be presently purchased on the market ua- 

trademark “Peaford Gum.” 

iments manufactured from pure 100% cotton im- 
progapted with the aqucous solution of Example I and 
din accordance with the above delineated sieps 
‘and in stable-equilibrium, 
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Example Ii.—100% ‘cotton fabrics 


ss resin, 50% ¢oncentrate with ap- 
proximately 50% water _--«----------fallons= 
Fabric conditioner—stcaramide, with dispersion of 
Ss formaldehyde resin, in the proportion of 
33% by weight of stearamide, and 67% by weight 
of resin — 
Catalyst, magnesium chloride hexahydrate 
_ MgCh-6H;0 ———————— 
Polyethylene emulsion - ~-=]bS.— 
ing agent --------=---=<0----== —--quart.. 
Watgr, to bring solution to pone eee een gallons... 


the formulation of Example II, the polyethylene 
emifision comprising polycthylene stabilized with a small 
amégunt of a dispersing agent was found effective in 
gthening the treated fabric against tearing and im- 
proying abrasion resistance of ‘the faoric, and therefore 
1 in the manufacturing of garments from carded 
lixe. The remaining components of ths 
not be altered for manufacturing 
garments with retained sharp 
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co 
aqyeous solution need 
washable press-free 


“ccchses thercin. 


Example U1—100% viscose rayon 


Urca formaldchyde resin, 509 concentrate with 
So water necneenneee-=-ee-=-2ee—-sallons—— 
Fatric conditioner, stearamide with dispersion of. 
raclamine formaldehyde resin in the proportion by 
weight of 339% stearamide and 67% resi 
lyst, magnesium chloride hexahydrate 

MgCl,-6H,0 ----—---— woo al 0S— 

ol, 72-60 fabric conditioner ---—--—----10s-— 
i <Quarten 


ceocncocenrcenennnna-Sall0iso= 


6S 
12 


16 70, 


15 
2 
1 
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Wester, to dring to 


= Water, to bring to 


. thereafter cutting said 


In ouz improved water soluble thermosetting compound 
for rayon fabzics, we preferably usc the additional fabric 
conditioner presently available on the market under the 
tradename “Elvanol 772-60,” and comprising polyvinyl 
alcohol, and increase the proportions, pcr 50 gallons of 
water, of both the urea formaldehyde resia and the steaz- 

_amide with melamine formaldehyde resin dispersion, for - 
the most effective zesults in impregnating the rayon and 
following out the remaiaing steps of the process as above 
outlined. 

Other formulations of our improved chemical com- 
pound for impregnating other textile yardage, whether en- 
tirely cotton, or composed partly of cotton and partly of 
rayon or dicnds thereof with man made materials, can 
comprise any one of the following: 

Example IV 


Urea formaldehyde resin, 50% concentrate with 
$0% water -.0-.---------~----~-----Sallons-— 
Stearamide, with melamine formaldehyde .---Ibs.- 8 
Magnesium chloride hexahydrate, MgCl,-6H30 
Ibs.- 37% 
Fabric conditioner (“Synolube Pe”) --------lbs-. 12 
Wetting agent ---- sort ane 
ons. 50 


Example V 


sea formaldehyde resin, $0% concentrate with 

50% water —2-----waae------2-2---Sallons— 9 
Stearamide with dispersion of melamine formalde- 
hyde resin SSS 
Magnesium chloride hexahydrate MgCl-6H,0 
Tbs. 


Fabric conditioner (Polycthylene emulsion) —-Ibs.. 
Weiting agent -----------.2-----ennn-—WUarT~ = 
Water, to bring to Sloane gallons... 


It is to be understood that any one of the formulations 
_set out in Examples I-V, inclusive, may be varied within, 
slight proportions without departing from the scope and” 
_ effectiveness thereof; it being kept inmind that the catalyst 
should not be changed since it serves the important object” 
-of retarding or delaying the activation or curing Of the 
compound in the fabric until subjected to a temperaturc 
sufficiently high to eficct setting thereof to a water-insolu- © 
ble state or, in other words, of maintaining the compound 
jn an unset state of stable equilibruim in the fabrics for ~ 
extended periods of time and until after the garments 
have been completed. 
We would also like 


it to be understood that the impor- 
tant factor of pre-sctting the compound in certain crease 


areas Of the finished garment and at seams should ¢e fol- 
lowed in order to obtain effective results with sharp 
creases and unpuckered seams after repeated washings. 
The appended claims are to be accorded a range of 
equivalents commensurate in scope with the advance made 
over the prior art. 
_, Wherever the term “wetting agent” is used in the spec- 
ification and claims, we mean any one of a group of. 
sulfonated aliphatic polyesters which is soluble in water 
in all proportions and which is known in the art as an 
anionic surfactant. 
We claim: oe 

_ 1. A process of manufacturing garments of any style, 
size, design and type which are press-free with sharp im- 
parted creases retained therein after repeated washings; 
said process comprising the steps of impregnating. fabrics 
with an aqueous solution of a thermosetting compound 
containing atalyst possessing the property of main- 
fining tne 3 ar sass ego equi nae in the inbrics 
tor appreciable rr atures Delow the sctung |, 
Temperaturc_ot_tmc compound, drying the fabrics con- 
taming said cOmpound at a perature below sctting 
temperature of said compound and to an extent that ap- 
proximately 8% to 10% of moisture is retained therein, 


ree ctry 


OS i icin ea 
3,268,015 
: 1m . : 
whic in an unsct state to the size, shape and design persion in the proportion by weight of:33 parts of stear .°. 
of desired garments, sewing. the fabrics to provide gar- amide to 67 pasts of melamine formaldehyde resin, ap- . 
ment scams located at the areas to be creased, finishing proximately 15 pounds of an aqueous solution of ; 
the cut and scwn fabrics to completed garments of de- nesium chloride hexahydrate, approximately 2 h 
sized styles and designs, thereafter imparting at least onc proximately one quart of a : 
crease in said completed garment consistent with the 4 
desized’ style and design of the garments, and at the samc 
time pre-sctting said garment containing compound at 
the locations of said scams and said crease, and finally 
curing the impregnated partially dricd and partially pre- 
sot completed garments to water-insolubilize tbe con- 
“tained compound in situ so that the completed gare 
ments are press-frce with a retained sharp imparted crease 
and smooth unpuckercd seams therein at said locations 
after repeated washings. 

2. A process as defined in claim 1 wherein the im- 
pregnation of said fabrics is controlled to an cxient that 
approximately $5% to 100% of the compound by weight 
is retained in the fabrics. 

3. A process as defined in claim 1 wherein said solu- : i 
tion is constantly agitated at a temperature ranging be- References Cited by the Examiner | 
‘tween 120° F, and 130° F. and wherein the fabrics con- UNITED STATES PATENTS | 
taining said solution are dried at a tcmperature ranging , 
between approximately 200° F. and 220° F. monet when pemeere 

4. A process for manufacturing garments from cotton 2'933, 409 4/1960 Bi 381446 X 
fabrics and of any style, size, design and type as defined = 550.553 71960 Hurwitz —————-—- 117-1394 X 
in claim 1 wherein said aqueous solution of a thermoset- 2'957.746 10/1960 Buck et al Tr 3g—144 X 


ting compound comprises urea formaldehyde resid, = 9'o74°439 371961 Warnock et al. 17394 x 
stearamide with melamine formaldehyde dispersion, 2 3'o15seq 1/1962' Reinhardt et al, -——— 117—139-4 


_ water soluble metallic salt anda wetting agent in ap- " 
proximately 50 gallons of water. ; een ee Bilton ee 
5. A pracess of manufacturing garments from viscose 3'055.773 9/1962, M 
hs rayon and of any style, size, design and type, as defined 3,094,705 6/1963 
in claim 1, and wherein said aqueous solution comprises i 3,096,524 7/1963 
approximately as of an aqueous compontion’s of 35 29070, 
a urea formaldehyde resin comprising approxi ly a 
$09 water and $0% resin, approximately 16 pounds JORDAN FRANKLIN, Primary Examiner. - 
of stearamido with a melamine formaldchyde sesin dis- G. V. LARKIN, Assistant Examiner. 
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7 
ly 565 water. Any onc of a number of fabsic coa- 
cers that arc water-soluble dsn form a constituent of 
GuUCoU! ution, in the proportionate amount thercot 
ected in the above Exampic J, and we have had con- 
iy good results in the. employment of a product 
dei ected under'the trademark “Acrojex 
* sad corprising an equal solids mix of methylol, 
Je and methylated irimethylol melamine. As we 
d above, a significant departure of our present 
‘om the thermosetting compound dclincared 


is generally available on the market, and prefcradly com- 
prises an inorganic, water-soiudle metalic salt. The im- 
proved compound of our present invention contains as a 
cafilys: magnesium chloride hexahydrate (MgCl;-6H20). 
fan agent to assist the dispersion of the aqucous solution 
‘ormly throughout the fabric, and penetration thercof, 
suitable wetting agent may be employed, such as that 
présentiy availabls,on the market under the trademark 
“Nekal WS-21" comprising an aqucots solution of a sul- 
phénated aliphatic polyester commonly known in the art 
as ha anionic surfactant. Any suitable finisher to firm 
upfthe fabric, such as a water soluble gum or the lixe, may 
befadded to the solution in minor- quantity, if desired. 
Suth a gum can be presently purchased on the market un- 
der the trademark “Peaford Gum.” 

Garments manufactured from pure 100% cotion im- 
pregnated with the aqucous solution of Example I and 
processed in accordance with the above delineated sieps 
with the compound retained unset and in stable-equilibrium 

I the garments have been completely manufactured and 
thircafier sct and cured to a water-insoluble state, have 
withstood approximately 30 washings and yet retained 

rp creases without requiring pressing before donning 

‘wear. 


Example I1.—100% cotton fabrics 


Urga formaldchyde resin, 50% concentrate with ap- 
bdroximately 50% water .-----------~-gallons_. 
Fabric conditioner—stearamide with dispersion of 
melamine formaldehyde resin in the proportion of 
33% by weight of stearamide and 67% by weight 
of resin -...-. Ios. 16 
Catalyst, magnesium chloride hexahydrate 
MgClj-6H;O ~.-------------------. ----lds.. 714 
Polyethylene emulsion ------..------. ~-lbs.. 12 
Wetting agent -.----- ns <quart.. 
Water, io bring solution to -....-- 


{a the formulation of Example II, the polyethylene 
ethulsion comprising polyethylene stabilized with a small 
fount of a dispersing agent was found effective in 
strengthening the treated fabric against tcaring and im- 
P 
fyl in the manufacturing of garments from carded 
ton or the lixe. The remaining components of ths 
aqueous solution need not be altered for manufacturing 
our washable press-free garments with retained sharp 


Example MU1.—100% viscose rayon 


sca formaldchyde resin, 50% concentrate with 
50% water ----<-. a 
Fpbric conditioner, stearamide with dispersion of 
nclamine formaldehyde restn in the proportion by 
gweight of 33% stearamide —_ 67% resin.-lbs.. 
lyst, magnesium chloride ‘hexahydrate 
“isch-6H,0 ------------- Ibs... 
Elvanol, 72-60 fabric conditioner ----------=1bs_. 
Wetting agent --------nae--ennnnnnnnaa=Waline 


: ee 


12 


15 
2 


6 


ing abrasion resistance of ‘the fabric, and therefore” 


1 
50 76. thereafter cutting said fabrics containing 


In our improved water soluble thermosetting compound 
for rayon fabzics, we preferably use the additional fabric 
conditioner presently available on the market under the 
tradename “Elvanol 3772-60,” and comprising polyvinyl 

& alcohol, and increase the proportions, per 50 gallons of 
water, of both the urca formaldchyde resin and the steaz- 
. amide with melamine formaldehyde resin dispersion, for - 
the most effective zesulis in impregnating the rayon and 
following out the remaining steps of the process as abovo 
10 outlined. 

Other formulations of our improved chemical com- 
pound for impregnating other textile yardage, whether en- 
tirely cotton, or composed partly of cotton and partly of 
rayon or dlends thereof with man made materials, can 

2§ comprise any one of the following: 
Example IV 


Urea formaldehyde resin, 50% concentrate with 
50% water ...---------------~ ==. MSan «(6 
20 Stearamide, with melamine formaldehyde .---lbs.. 8 
Magnesium chlorides hexahydrate, MgCl,-6H;0 
Ibs__ ‘74 
Fabric conditioner (“Synolube Pe”) -..-----lbs-. 12 
Wetting agent eocwaneeee alten 
25 Water, to bring to --------------------gallons.. 50 


Example V 


zea formaldehyde resin, 50% concentrate with 
50% water --......----. wooeen-fallons.. 

30 Stearamide with dispersion of melamine formalde- 
hyde resin ...2- ee ene enn n nnn ne~n- lS. 
Magnesium chloride hexahydrate MgCl,-6H,0 
Tbs. 


Fabric conditioner (Polycthylene emulsion) lbs... 12 
35 Wetting agent ---.2..-.en. 1 
Water, to bring to ------..... wonnnenn--fallons.. 50 


Tt is to be understood that any one of the formulations 
_set out in Examples I-V, inclusive, may be varied within 
slight proportions without departing from the scope and™ 
. effectiveness thereof; it bcing kept in,mind that the catalyst 
should not be changed since it serves the important object™ 
-of retarding or delaying the activation or curing Of the 
compound in the fabric until subjected to a temperature 
sufficiently high to effect setting thereof to a watcr-insolu- © 
45 dle state o7, in other words, of maintaining the compound 
in an unset state of stable equilibruim in the fabrics for - 
extended periods of time and until after the garments 
have been completed. : 
We would also like it to be understood that the impor: 
GQ tant factor of prce-sctting the compound in certain crease 
areas of the finished garment and at seams should be fol- 
lowed in order to obtain effective results with sharp 
creases and unpuckered seams after repeated washings. 
The appended claims are to be accorded a range of 
55 equivalents commensurate in scope with the advance made 
over the prior art. 
_, Wherever the term “wetting agent” is used in the spec- 
ification and claims, we mean any one of a group of 
sulfonated aliphatic polyesters which is soluble in water 
G0 in all proportions and which is known in the art as an 
anionic surfactant. 
We claim: a 
_1. A process of manufacturing garments of any style, 
size, design and type which are press-free with sharp im- 
GS parted creases retained therein after repeated washings; 
said process comprising the steps of impregnating. fabrics 
with an aqueous solution of a thermosetting compound 
Mtaining a_catalyst possessing the pro; 


‘9 
18 
10 


40 


? perature below setting 
temperature of said compound and to an extent that ap- 
proximately 8% to 10% of moisture is retained therein, 

ing said compound 
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3,268,015 
9 

whic in an unset state to the size, shape and design 
of desired garments, sewing. the fabrics to provide gar- 
ment scams located at the areas to be creased, finishing 
the cut and sewn fabrics to completed garments of de- 
sized styles and designs, thereafter imparting at least onc: 
crease in said completed garment consisicnt with the 
desized style and design of the garments, and at the samc 6. A process as 
time pre-setting said garment containing compound at garments from 100% cotton. wherein said : 
the locations of said seams and said crease, and finally compound compriscs approximately 6 gallons of an aque- 
curing the impregnated partially dried and partially pre- ous ‘composition comprising ap; ii 'S$0% water 
st completed garments to water-insolubilize the con- and 50% of a urea formaldehyde resin, approximately 
‘tained compound in situ so that the compleied gat- R bald 
ments arc press-frce with a retained sharp imparted crease in di . 7 steramide 
and smooth unpuckered seams therein at said locations 
after repeated washings. 

2. A process as defined in claim 1 wherein the im- 
pregnation of said fabrics is controlled to an extent that 7. A process as defined in claim ap- 
approximately 85% to 100% of the compound by weight proximately 12 pounds of a polyethylene ia 
is retaincd in the fabrics. said aqueous solution of a thermosetting compaund. 

3. A process as defined in claim 1 wherein said solu- : 
sion is constantly agitated at a temperature ranging be- References Cited by the Examiner 
‘tween 120° F. and 130° F. and wherein the fabrics con- UNITED STATES PATENTS 
taining said solution are dried at a temperature ranging 2,846,337 8/1958 
between approximatcly 200° F. and 220° F. 3/1959 

4. A process for manufacturing garments from ‘cotton 4/1960 
fabrics and of any style, size, design and type as defined 3/1960 4 
in claim 1 wherein said aqueous solution of a thermoset- 10/1960 Buck et lal Say 
ting compound comprises urea formaldehyde tesin, 3/1961 W: ‘et al we 117—139 AX 
stearamide with melamine formaldebyde dispersion, a 1/1962; sr orFl 

. water soluble metallic salt and a wetting agent in ap- 30° 3/1962 

proximately 50 gallons of water. ioe 3/1962 

5. A process of manufacturing garments from viscose. - 9/1962 

_ rayon and of any style, size, design and type, as defined 6/1963 

in claim 1, and wherein said aqueous solution comprises 7/1963 


on 


approximately 12 gallons of an aqucous composition of 
a urea formaldehyde resin comprising approximately 
50% water and 50% resin, approxi 16 ds 
of stearamide with a melamine formaldehyde resin dis- G. V. LARKIN, Assistant Examiner. 
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EXHIBIT 18 
TEXTILE INDUSTRIES January, 1965 


The new art and science of finishing 


by Stanley M. Suchecki 
Associate Editor 
Exclusive 


DURABLE PRESS 


IN THE YEAR since it was unveiled at the Chemical Finishing 
Conference, durable press has stirred the entire industry into action. 
Nothing else, not even woven stretch, has created such interest and 
enthusiasm. At the first sign of success, an apparel manufacturer 
joyfully proclaimed it as “the greatest revolution in the history of 
the pants business.” 


If durable press does not actually achieve the distinction, it will 
not be for lack of development programs now under way among fi- 
ber producers, chemical manufacturers, fabric mills and finishers— 
and, of course, among apparel manufacturers themselves, who will 
play a major role in this new art and science of finishing. Almost 
overnight, a strange scientific terminology has come into their voca- 
bulary. Such terms as “crosslinking,” “catalyst,” “fibrilation,” and 
“sublimation” are not merely being repeated as symbols of a new 
status. They are being closely studied for special significance. 


The Durable-Press Concept. As everyone by now must know, 
the concept of making durable-press garments, through the deferred- 
curing technology, transfers a major function—curing (crosslinking)— 
from finishing plant to apparel manufacturer. In so doing it divides 
responsibilities. The finishing plant now merely prepares a “sensi- 
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tized” fabric, containing a selected crosslinker* and catalyst, dried | 
to a controlled moister content but not cured. Then the fabric is _ 
made into garment, desirable creases are put in, and curing follows 
for a pre-determined time at a specific temperature, causing the all- 
important crosslinking to occur within the cellulose fibers. : 


The benefits are many: The desirable creases are permanent to 
multiple launderings; the garment retains its contours; the fabric re- 
sists wrinkling, and dries smoothly after laundering without seam 
puckering. Besides relieving the consumer of a tedious pressing job, 
durable press offers a new high in neatness of appearance. 


| 
Behind these amazing results lies a simple explanation. The fab- 
ric acquires a single and permanent memory after it is made into a' 
garment, and not before, as in pad-dry-curing where memory is im- 
parted to fabric in a flat state, making desirable creasing difficult. i 


The basic idea of durable press is not new. It was proposed | 
in 1956 by J. David Reid and co-workers of the Southern Regional 
Research Laboratory. But much experimental work was necessary | 
to make the technology feasible and attractive to the apparel indus- 
try. | 


Not unexpectedly, deferred curing is creating some new prob- 
lems, as we shall see later; and the resultant durable press garments 
make alterations extremely difficult, if not impossible, thus requir- | 
ing a larger retail inventory. But the industry is sweeping problems 


| 

*The terms “resin,” “monomeric resin,” “resin-forming compound,” and| 

the like, are used in this article to distinguish them chemically from the reac- 
tive sulfone product, which is referred to as “reactant.” However, the term) 
“crosslinking agent” or “crosslinker” can refer to either class or to both. (The | 
literature makes no distinctions between “crosslinker,” “resin,” and “reactant.” 
The terms are often used interchangeably.) 
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aside. The optimism is understandable. Although fabric processing 
cost per pair of trousers has gone up, by 25 cents and higher, the 
consumer is willingly paying $1-2 more per pair. Modern alchemy 
has given the casual slack a touch of elegance, permanent to washing. 


This apparent acceptance of durable press, particularly in the 
men’s trousers market, has brought an almost endless outpouring of 
fiber blends, fiber modifications, chemical technologies, and physical 
treatments, revealing a pent-up ingenuity among all segments of the 
industry. But it is not yet clear which technologies and fabric en- 
gineering approaches will dominate the markets. Many appear to 
be sound and perhaps each will find a place. Much will depend on 
whether or not the consumer repeats his purchases. 


Since durable press is still in its formative stages, it might be 
instructive to review its development and trace the course of progress 
in crease resistant finishing, and then follow up with a description 


of the various technologies, treatments, and fabric engineering ap- 
proaches of commercial interest today. In the concluding portion 
of this article, some economic and marketing aspects will be empha- 
sized for their possible influence on durable press directions. 


The Fibers, Blends, Crosslinkers, Technologies, 
and Techniques 


On accompanying pages, various approaches are shown for pro- 
ducing durable press garments, along with several reviews of relevant 
patent literature. Listed below, for reference and clarity, are all the 
various technologies and approaches of commercial importance: 


1. Garment Treatment 


A mixture of resin/latex is applied to garment and then extract- 
ed, dried, pressed, and cured. 


2. Recuring 

Fabric is resin-treated and cured in flat state and then made 
into garment. Creases are imparted and recuring follows at high tem-) 
peratures. 


3. Deferred Curing 


Fabric is sensitized with crosslinker and catalyst, dried but not — 
cured. Then it is made into garment, creases are put in, and garment! 
is cured at high temperature. 


4. Fiber Modification 


A reactant is applied to fabric and “‘wet crosslinking” takes - 
place in flat state. Then, catalyst is applied and dried. Fabric | 
is made into garment, creases are put in, and “dry crosslinking” fol- 
lows at high-temperature curing. | 


5. Fiber/Resin Combinations 


Cellulosic fabrics (cotton, rayon, or high-modulus rayon) are 
engineered so that they will have greater strength after the crosslink- 
ing treatments, usually with combinations of nylon 420 or polyester. 


6. Fiber Blending 


Fabric is engineered to contain 100% thermoplastic fiber in fill 


ing (for press retention) and 100% cotton or other cellulosic fibers 3 


in warp. Deferred curing route is bypassed. 
7. High-Energy Setting 

Fabric may be conventionally treated in flat state (via pad-dry-_ 
cure route), or may be untreated. Creases are imparted to garment 
and a high-temperature, high-pressure setting (pressing) follows. 
The Basic Principle. At the heart of all deferred curing tech- _ 
nologies lies the crosslinking reaction. It occurs when a monomeric | 


| 
resin-forming compound reacts with cellulose at a high temperature 
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in presence of a catalyst. While chemical bonds are forming between 
hydroxyl groups of the cellulose molecules, a side polymerizing reac- 
tion is also going on. The fabric acquires a memory—a resistance to 
wrinkling, which increases as the amount of monomeric resin is in- 
creased. 


But tensile and tear strengths and abrasion resistance all suffer 
proportionately. (There is a linear relationship, according to scien- 
tists, between wrinkle recovery and tensile strength loss.) At higher 
concentrations of resin (crosslinker), the fabric’s usefulness is impaired 
because of a higher incidence of breakdown along the molecular 
chain. 


The problem of attaining superior crease resistance without loss 
of strength has long been studied. The most effective way of coun- 
tering this loss, which can reach 35%, is to beef up fabric construc- 
tions by increasing the filling yarn count. But to attain highest 
possible crease resistance, the boost in strength notwithstanding, it 
is necessary to control process variables in finishing. It is interesting 
to note that more than 20 variables are involved, not to mention the 
inter-relationships of many of these, according to Dr. W. Ruttiger 
of Badische Anilin & Soda Fabrik AG. 


It is clear that the art and science of crease resistant finishing 
not only involves adjustment and control of key variables, but also 
compromise among the desired properties. The choice of crosslink- 
er has an influence on results and properties, to be sure, but indi- 
vidual plant skill is a determining factor. It was brought to this writ- 
er’s attention recently that in one European plant superior crease 
resistance was achieved on an all-cotton broadcloth, constructed for 
added strength, after an intensive three-year program among chemi- 
cal manufacturer, the finisher, and a machinery builder. Such pro- 
grams, sad to say, have not been in evidence in this country. 
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While accompanying problems such as chlorine retention, odor 

development, and discoloration come under control, true wash-and- 

wear performance eluded the scientists. The field has grown hov- | 

ever, because the technology is economical and offers some benefits 
to the consumer over an untreated all-cotton fabric. 


The Sulfones of Stevens. In 1959, J. P. Stevens & Co., Inc., | 
announced a new class of compounds, known as the reactive sulfones, 
which afforded higher than average wash-and-wear ratings. These 
non-toxic, odorless, and water-soluble compounds, derivatives of di- 
vinyl sulfones, impart both wet and dry crease recovery. In the cross- 
linking reactions, bridges are formed between cellulose hydroxyl 
groups but without accompanying polymerization as in the case when 
a monomeric resin is used. Notwithstanding the nature of the reac: 
tions and the permanency of the molecular bonds, detrimental side’ 


effects also occur. | 
The reactive sulfones definitely reached commercial application. 
But their higher price, for one thing, and the fact that they did ao 
afford the ultimate in wash and wear, inhibited their growth. It is | 
important to bear in mind that the finishing industry is characterized 
by mass production and low competitive pricing; costs per yard are 
calculated to four decimal places. In such a competitive atmosphere, 
and particularly in the absence of a truly superior product, the in- 
dustry looks to lower-cost products, with the largest set of “ ea 


able” properties. 


Enter Polyester-Cotton. It is a historic fact that the sees 
of fiber blends stimulated research for a superior crease-resistant cot- 
ton. But a real breakthrough was needed, because some unique pro- 
perties were provided by blending hydrophobic and hydrophilic fi- 
bers. As time went on, and research on cottons failed, consumers | 
turned to blends in larger numbers. 
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Without a doubt, blends of polyester/cotton have been among 
the fastest growing. The selection of these fibers follows a scienti- 
fic reasoning. The hydrophobic polyester provides inherent tough- 
ness, a degree of resiliency, lightness in weight, and preservation of 
shape in a humid atmosphere. The cotton attracts moisture for com- 
fort in wearing and reduces static electricity, besides improving hand. 


But the use of polyester in blends, either in the 65/35 or 50/ 
50 ratio, does not eliminate the need for crease resistant finishing. 
The cotton (or other cellulosic component) requires it. But the use 
of polyester overcomes strength losses and improves abrasion resis- 
tance tremendously. 


Taken all together, then, the advantages of polyester/cotton 
blends are formidable. As a matter of statistical interest, the pro- 
duction of these blends in 1964 will probably exceed 700,000,000 
linear yards. The growth curve continues sharply upward and new 
plants are going on stream. 


And So to Deferred Curing. Polyester/cotton blends, despite 
crease-resistant treatment, did not provide true wash-and-wear per- 
formance. As this became recognized, the cotton industry returned 
for a searching look at deferred curing, where some work had already 
been in progress. 


An early process consisted of treating the garment in a suitable 
resin formulation, followed by extraction, drying, pressing, and cur- 
ing. Such a process is now on the market, but we do not know on 
how large a scale. (See review of U:S. Patent 3,096,524, also flow- 
chart.) 


Among other attempts along this line was the joint effort of 
the National Institute of Dry Cleaning and the U.S. Department of 
Agriculture, which aimed to treat garments on existing equipment 
in drycleaning establishments. An important drawback to this ap- 
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proach was that it would entail a massive training program involving 
literally thousands of people. 


The next significant development was the so-called recuring pro- 
cess, patented by Buck and Getchell of the National Cotton Coun- 3 
cil. Here the fabric is resin-treated by the conventional pad-dry-cure ; 
route in the finishing plant, and made into a garment. Then, a cata- 
lyst is sprayed on the garment in the area where creases are to be : 
put in. After pressing, the garment is recured at high temperatures. 
In a recent modification of this process, the need for spraying on a 
catalyst has been eliminated. (See review of U.S. Patent 2,957,746.) 

About two years ago, Sun Chemical Corp. began a program in | 
durable press, and after a study of the above approaches, concen- 
trated on developing a “sensitizing” agent, that would be stable after 
application to a fabric and otherwise suitable for deferred curing 
after the fabric was made into a garment. Extensive work, under | 
Herman B. Goldstein of Sun’s Chemical Products Division, led to the 
synthesis of a new crosslinking agent, which was revealed in a paper | 
presented at the 1963 Chemical Finishing Conference. The product, 
known as Reactant 183, is made “by the reaction of formaldehyde, 


urea and glyoxal at an acid pH.” It is covered by patent. 


At the same Conference, Koret of California, an apparel maker, | 
announced a patented deferred curing process, which has become 
known as the Koratron Process. (See U.S. Patent 2,974,432, review-| 
ed on an accompanying page, and a lay-out of the process, which as ! 
described in the patent, calls for curing of a garment made of sensi- _ 
tized fabric.) 


Shortly after this public announcement, Koratron, Inc., came 
into being to license fabric mills and garment manufacturers to use 
its process. As the number of licensees grew, Koratron organized 
product development and field service groups. Most important, per- 
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haps, Koratron set up quality standards and created the Koratron 
Seal, which has been attracting garment manufacturers and textile 
mills, including some with processes exclusively their own. 


Clearly although the development of suitable crosslinking agents 
had much to do with launching deferred curing, the apparel manu- 
facturers must be given a large share of the credit. The pioneers 
among them quickly invested $50,000-$60,000 each for curing ovens 
and took the big gamble that the consumer would buy. 


Today, deferred curing is being acknowledged as a success by 
all segments of the industry. There are few, if any dissenting voices. 
But in the short time that it has been practiced, deferred curing has 
revealed a number of tough problems, some of which may be per- 
sistent. For one, it became apparent that tear strength losses were 
prohibitively high in all-cotton fabrics, and abrasion resistance fell 
below acceptable standards. Moreover, some garments revealed pre- 
ferential wearing areas after multiple launderings, to the extent that 
holes appeared. Such poor performance in all-cotton fabrics has been 
attributed to ‘the higher resin add-on necessary in deferred curing— 
about 51%4% to 6%4% by comparison with only 3%% to 4’4% in con- 
ventional pad-dry-curing. 


It is to the industry’s credit that this problem was soon correct- 
ed, merely by switching to blends, thus assuring a continuance of 
high standards. Meanwhile, efforts are going on to overcome strength 
loss and reduced abrasion resistance in all-cotton fabrics. A study 
of abrasion-resistance testing procedures is said to be under way to 
come up with more meaningful test results which will correlate with 
actual garment performance. 


Though the all-cotton fabric may again make an appearance, it 
will probably be in selected constructions. For the polyester/cotton 
has a distinct advantage in deferred curing, because it is suitable in 
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| 
a wide range of weights—from 5% ounces per square yard to 11-12 | 
ounces per square yard. 


The Case for 50-50 Polyester-Cotton. The case for polyester/ 
cotton blends, and the 50/50 blend in particular, was presented be- | 
fore an AATT meeting by Robert L. Stultz, of Celanese Fibers Co. | 
He said in part: 


“..without the polyester fiber, the permanent 
press finish concept cannot be practiced across the 
complete range of available fabric weights and end 
uses which are open to wide utilization throughout 
this multi-million dollar per year retail business. 


“With respect to fabric strength, we need not be- 
labor the point. Light-weight and some mid-weight 
fabrics of 100% cellulosic composition are not strong 
enough to sustain the vigorous action to which casual 
slacks, work clothes, uniforms and school trousers are 
subjected. More to the point, however, is the fact 
that 100% cellulosic fabrics undergo about a 40% to 
50% strength loss when subjected to the chemical 
treatments and oven curing conditions of the Kora- 
tron and Super-Crease (Stevens) processes, thereby 
rendering these fabrics practically useless. On the 
other hand, if these same fabrics are constructed from 
intimate blend yarns of polyester and the cellulosic 
fiber, generally cotton, the identical chemical and cur- 
ing treatments have a minimal effect, about 10%, on 
fabric strength loss. Fabrics containing at least 50% 
polyester fiber will realize this maximum fabric 
strength retention level. Naturally, the edge and flex 
abrasion resistance of polyester containing garments 
is superior to garments comparable in weight and con- 
struction to 100% cotton. Unfortunately, these facts 
relating to the 100% cotton garments have been mar- 
ket tested and proved.” 
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“| The substitution of other strong, abrasion re- 
sistant fibers for the polyester in any of these fabrics 
except the very heavy 1.13 and 1.30 yard weights at 
lower or even equivalent proportions will result in 
poorer wash/wear performance, lower crease angle re- 
covery, less wrinkle resistance, unsatisfactory crease 
retention, and limited opportunity for color styling.” 


In a concluding portion of his paper, Mr. Stultz said that 50% 
polyester/50% cotton slacks properly cut, sewn and processed from 
sensitized fabric under Koratron, Stevens, Cone, or Dan River pro- 
cesses showed a higher wash/wear rating than ever before attained. 


Problems With The Polyester Blends, Too. Notwithstanding 
their favorable position in deferred curing, polyester/cotton blends 
are presenting both finisher and apparel maker with some problems. 
Among these there is the preferential wearing of the cotton fiber, 
which causes 2 change in the dyed appearance of the garment. A 
solution to this problem, according to one authority, is to dye only 
the polyester component and reserve the cotton. 


Another problem is sublimation. A thread manufacturer relates 
that it came unexpectedly, involving a polyester sewing thread. It 
was solved merely by a careful screening of dyestuffs. But the prob- 
lem doesn’t end here. Sublimation of dyestuff from the garment 
and its redeposition is the more crucial problem. It varies in severity, 
depending on dyestuff and on method of curing. An enclosed heat- 
ing system, such as an oven curing box, is most conducive to vapor 
staining, and can become serious when a variety of multi-colored gar- 
ments are passing through. 


According to a dyestuff chemist, a dyestuff that shows a ten- 
dency to sublime during Thermosoling at 400 F will probably raise 
a problem in ‘deferred curing, even though the temperature is lower 
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(about 350 F), because the time of curing is much longer. But there 
are exceptions to this rule. | 


| 

As yet the sublimation behavior of a dyestuff has not been re- . 
lated to its molecular structures, and the safest course to follow is 
to carefully screen the dyestuffs under the specific conditions of de- | 
ferred curing. 


1. Conventional Crease-Resistant Finishing. This finish follows 
the pad-dry-cure-afterwash route shown. The fabric acquires a 
“memory” (resistance to wrinkling) in a flat state, which makes de- 
sirable creasing difficult during garment manufacture. Some poly- 
merization of resin may occur during drying, but it is not detrimen- | 
tal to end results. 


The curing cycle is determined by resin used and fabric con- | 
struction. Generally, the temperature is in the 325-350 F range, and’ 
time of curing between 2%-4 minutes. 


During curing, crosslinking between hydroxyl groups of the cel-| 
lulose molecule occurs; simultaneously the monomeric resin poly- 
merizes into a water-insoluble state. But it is the crosslinking reac- 
tion that largely provides the improvement in wrinkle resistance. 


2. Deferred Curing. In this modified crease-resistant process 
the fabric acquires a single and permanent “memory” after it is made , 
after it is made into a garment. In the process a selected resin is used, 
stable to storage and still capable of yielding desired properties on cur-| 
ing, without the need for afterwashing. A somewhat higher resin solids 
content is necessary than in conventional pad-dry-curing. 


Drying must be carefully controlled to prevent polymerization; | 
a moisture content of about 10% is recommended after drying. The 
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cooled fabric is then shipped to the garment manufacturer for cutting, 
sewing, and pressing (where desirable creases are put in at about 300 
F), followed by curing. 


Generally, curing is done continuously at about 350 F for 5 min- 
utes or longer (curing may also be done on a specially built press—see 
No. 4 below). ' The resultant garment retains its press, shape, smooth- 
ness, and wrinkle resistance after 15 to 20 launderings—if proper- 
ly done. 


A wide range of blends may be processed, including 85/15 cot- 
ton/nylon 420, 65/35 polyester/cotton, and 50/50 polyester/cotton. 


NOTE: The material on deferred curing and the sketch above 
have been adapted from (a) a paper presented by Goldstein and May 
of Sun Chemical Corp. at the 1963 Chemical Finishing Conference; 
(b) U. S. Patent 2,974,432 assigned to Koret of California: and (c) 
discussions with experts in the field. 


The process as described and illustrated follows in principle what 
is known in the trade as the Koratron Process. This process is said 
to use an improved conventional-type crosslinking resin of the meth- 
oxylated ethylene urea type. 


3. Deferred Curing-Stevens’ Super-Crease S. In this process a 
reactive sulfone is used as the crosslinking agent. In the first phase 
of its application, the sulfone-treated cloth is reacted with caustic 
soda and potassium bicarbonate in the wet state and after rinsing 
and drying enters into the “topping” stage. Here an alkaline cata- 
lyst and other ingredients are applied, and the fabric dried without 
curing. Then, fabric is cut, sewn, pressed, and cured to impart dry 
wrinkle recovery to the garment. 


The curing cycle can vary from 10-15 minutes at 260-280 F to 
3-6 minutes at 300-330 F. 
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A distinction of this process is that all major changes in fabric 
properties, except dry crease recovery, take place in the finishing | 
plant. The use of an alkaline catalyst is a limitation, since it can 
cause color change in the garment, particularly if curing conditions 
are severe and prolonged. Unlike fabric processed in No. 2 above, | 
it need not be cut oversize during garment manufacture, at the waist 
and in-seams. 


NOTE: Material for this description and sketch has been largely | 
drawn from a paper presented by G. C. Tesoro and I. Pensa, J. P- 
Stevens & Co., Inc. at a TRI Conference. 


4. High-Energy Setting—The Everprest Process. Here a fully | 
cured resin-treated fabric is cut and sewn into a garment, which ac- 
quires durable press characteristics within seconds, it is said, through 
the use of high-temperature pressure treatments. Both rigid and! 
stretch fabrics of synthetics, synthetic blends and synthetic/cotton | 
blends can be durably pressed. According to Everprest, Inc., which | 
is licensing the process, a garment may be completely pressed in 15- 
20 seconds. 


Among advantages of the process are unlimited stability of fab- 
ric before cutting, dimensional stability, and no necessity for oven- | 
curing of garment. The Everprest Process, also known under the | 
trademark Sharp/Shape, is distinguished from the original “re-curing” 
process in that it does not require spraying of catalyst in the area | 
where desirable creases are put in. At the heart of the process is a | 
specially designed instrument-controlled and electrically heated platen: 
(press), which reaches temperatures and pressures conducive to rapid 
pressing. The resultant garments are also wrinkle-free and smooth 
upon multiple laundering. 


NOTE: Material on this process was obtained from Everprest, 
Inc., Salt Lake City, Utah, the licensor. 
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5. Garment Treatment—The Williamson—Dickie Process. Here 
an untreated fabric, neither sensitized nor resin-treated, is cut and 
sewn into a garment. Then the garment is immersed in a suitable 
resin mixture, extracted, steam pressed, and dried, while desirable 
creases are being imparted. The garment is then cured to obtain dur- 
able press properties. 


NOTE: Information on this process was obtained from U.S. 
Patent 3,096,524, which is discussed in detail elsewhere in this ar- 
ticle. 


An editorial note on modifications of these and other processes 
appears on page 14. 


* * * 


Editor’s Note: This patent specifies that no polymerization of 
resin takes place before creasing after garment is made. Though the 


patent describes the use of a melamine formaldehyde resin, other 
suitable resins can be used in the Koratron Process, such as Sun 


Chemical’s Reactant 183, etc. 
* OK 
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EXHIBIT 20 


PROCEEDINGS OF TEXTILE QUALITY 
CONTROL ASSOCIATION 
April, 1965 


{Excerpted from A Survey of Methods for Producing Cottons with 
Durable Creases and Wrinkle Resistance by Robert M. Reinhardt, , 
SRRL, U.S. Department of Agriculture.] 


IT IS THE PURPOSE of this paper to survey various methods for | 
producing cotton garments with durable creases and wrinkle resist- 
ance. The processes described will include not only those that are | 
commercial at present but also those that have been studied for 
achieving this objective. In the latter group are a number of tech- 
niques which may be only of theoretical interest but may provide 
the basis for future successful commercial processes. | 

A number of problems exist in durable creasing which has | 
prompted a trade journal to suggest that the industry may have “a 
tiger by the tail.” However, durable creasing processes have for the 
first time made available cotton garments which can be washed and 
worn without any ironing, and such garments are being sold as fast 
as they can be supplied. 


Size Of The Wash-And-Wear Market 


i 
At the 1963 Chemical Finishing Conference, an analysis of the wash- 
and-wear cotton market was presented (J, see References at end of | 
article). It was stated that about 1.9 billion yards of cotton were | 
treated for easy-care in 1962. Based upon consumer studies con- 
ducted by the National Cotton Council of America, it is believed 
that a market exists for 3.1 billion yards in apparel uses where easy- 


care qualities are desirable. Thus, there is the potential for an in- 


crease in finishing of 1.2 billion yards per year. Furthermore, about 

| 
1.3 billion yards of competing materials are consumed in these uses. 
Combined, the two areas for growth represent an annual potential | 
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of an additional 2.5 billion yards of finished cotton in apparel uses. 
The advent of durable creasing processes provides cotton with an op- 
portunity of achieving growth into this potential yardage. A major 
portion of the yardage finished by several large textile mills is now 
going into durably creased garments (2). 


Present'y, any additional consumption of cotton is being par- 
tially offset by the use of cotton/synthetic fiber blends, particularly 
cotton/polyester and cotton/nylon fabrics, in durably creased gar- 
ments. The research efforts of a number of organizations, led prin- 
cipally by the Southern Regional Research Laboratory and the Nat- 
ional Cotton Council of America, are being pointed toward improv- 
ing all-cotton products in this field to realize gains in cotton con- 
sumptton. 


Background For Wash-And-Wear 


In the 1920’s'an English finishing company formed a research group 


to develop wrinkle resistance properties in cotton and rayon similar 
to those which occur naturally in wool. The move was encouraged 
by catlier findings that acidified formaldehyde made cellulosic fab- 
rics more resistant to wrinkling. Treatments, principally based upon 
urea-formaldehyde condensates were developed which proved more 
successful for rayon than for cotton and which undoubtedly contri- 
buted greatly to promoting a large consumption of this synthetic fi- 
ber. 


The subsequent development of melamine-formaldehyde agents 
made available materials more suitable for the finishing of cotton 
because the effects were more durable. They did cause the fabrics 
to be discolored by chlorine bleaches but were suitable for colored 
cotton goods. 


At that point, thermoplastic synthetic fibers were introduced. 
Despite being more expensive and less comfortable than cotton, the 
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synthetics became very popular in garments because they nes 
the need for ironing after laundering. | 
To offset the loss of large uses for cotton, many segments of | 
the cotton industry initiated a determined program for the develop- | 
ment of easy-care cottons. The finishing industry, with a sound 
background of resin finishing for stabilization and for surface and 
novelty effects, strove for greater wrinkle resistance and better 
smooth-drying properties. This effort was most successful through © 
the development of new reactants, catalysts, additives, finishing tech- 
niques and fabric structures. The art of blending, compounding and 
formulating finishing recipes was greatly improved. Easy-care cot- 
tons were firmly established as an important article of the American 
economy, both to the consumer and to the various segments of the 
producing industry. 


However, the high degree of wrinkle resistance needed for | 


smooth drying precluded the fabrication of truly wash-and-wear gar- 


ments from the well-finished cloth. Creases and pleats which are 
| 


necessary for the style and fashion of a garment had to be renewed 
after each laundering and generally were not sharp during wear due | 
to the tendency of the fabric to return to its flat-set configuration. | 
To overcome these shortcomings it was necessary to introduce new, 
radically-different finishing methods to produce cotton garments | 
which combined the dual requirements of wash-and-wear; smooth- 
drying properties and durable creases and pleats. 


A number of these new techniques have been adopted by the | 
wet processing industry and by garment manufacturers. The “‘per- 
manently pressed” products have been accepted enthusiastically by 
the consumer. This area of textile chemistry and finishing is expand- 
ing rapidly and commands the interest of all segments of the textile 
and apparel industry as well as their many supply and auxiliary in- 
dustries. 


NN ee eee einen 


| 
| 


fee oe A Oe > AAT 


“nen. 


114 


Durable Creasing Methods 


Methods for durably creasing cotton may be placed in five broad cat- 
egories plus an additional miscellaneous category for undeveloped or 
undisclosed processes. These categories may be termed deferred cur- 
ing, two-stage finishing, recuring, garment treatment and thermoplas- 
tic creasing. Except for the last-named category, all processes are 
based upon crosslinking the cellulosic molecules which make up the 
cotton fiber, while the garment is in the desired configuration. Thus, 
the crosslinks hold the fiber in the creased position during wear and 
return them to this position after laundering. This effect has been 
likened to imparting a memory to fabric for the configuration held 
while the crosslinks are established. 


Durable creasing is not unique to cellulosics. Many synthetic 
fibers may be heat-set or chemically-set, and methods for setting 
creases in wool are known. In many ways, durable creasing is simi- 
lar to the “permanent waving” of a woman’s hair. 


Deferred Curing 


Today, the most widely used method for producing durable creases 
is that of deferred curing. Basically, the process entails impregnat- 
ing yardgoods with a solution containing a crosslinking agent for cel- 
lulose, catalyst and other additives, drying the yardgoods under con- 
ditions which do not bring about reaction between the finishing agent 
and cotton, fabricating a garment from the goods, carefully creasing 
and shaping the garment, and then oven curing to bring about cross- 
linking of the fabric. The time lapse between drying the impregnated 
fabric and garment curing may be up to six months, although it is 
preferable to keep this storage period as short and at as low a tem- 
perature as possible. Fabric containing a thermoplastic synthetic 
component is generally cut slightly oversized to allow for slight 
shrinkage of the garment in curing. Creasing and shaping is usually 
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done with hot head presses, steam presses and hand irons. This : 
shaping must be carried out very carefully as any wrinkles or folds 
present will be cured into the garment and cannot be easily removed 
later. Oven curing is accomplished on a continuous basis in a tun- 
nel dryer, or in a batch oven, for example, at 310° to 340° F. for 
10 to 18 minutes. It is important that sufficient conditions of time, 
temperature and air flow in the oven be used to obtain a good cure. 
However, the garments should not be overcured as this could result 
in excessive fabric tendering, poor abrasion resistance, color changes 


and other undesirable properties. | 


The dried but not cured fabric containing reactant and catalyst 
is referred to as “‘sensitized” fabric. During handling of the sensi- 
tized fabric there is some release of formaldehyde which, if exten-| 
sive, can create an odor problem. Various reactants differ in their 
tendency to release formaldehyde. | 


Success of the deferred curing method in commercial applica-, 
tion depends upon close co-operation between the fabric finisher and 
garment cutter. The process appears to be particularly suitable to | 
vertically integrated organizations although this is not necessarily sO 
if careful quality control is exercised. It has been estimated that 20- 
25% of the manufacturers licensed under the most widely used de- 
ferred curing process currently are employing the facilities of com- 
mission curing centers or are curing their garments on a contract basis 
with other manufacturers who have excess curing facilities available 
(3). This practice is expected to increase as demands for durably - 
creased garments grow. | 


Whereas other finishing agents can be used, most commercial | 
deferred cure processing utilizes an imidazolidinone crosslinking agent. 
The most widely used deferred cure agent of this class is Reactant | 
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183* which is prepared by the simultaneous reaction of formalde- 
hyde, urea and glyoxal at pH less than 7, (4, 5). It is similar to di- 
methylol dihydroxyethyleneurea but certain structural and perfor- 
mance differences are claimed for Reactant 183. About 8-15% of 
this agent is used on all-cotton fabrics for deferred curing. Either 
zinc nitrate or magnesium chloride can be employed as a catalyst. 


C 
HOCH: el ence 


At Southern Regional Research Laboratory, various agents have 
been studied for application in deferred cure finishing. Carbonate 
derivatives (6, 9) (in which R represents an alkyl group of 1-3 car- 
bon atoms) appear to be well-suited to this type of finishing. They 
are inexpensive; fabric impregnated with the agent but not cured is 
stable to relatively prolonged storage without appreciable loss of re- 
action effectiveness; the properties of the cured fabric are not ad- 


Southern Regional Research Laboratory, New Orleans, La. is one of the labora- 
tories of the Southern Utilization Research and Development Division, Agricul- 
tural Research Service, U.S. Department of Agriculture. 
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versely affected by omission of an afterwash; and the finish imparted 


has excellent stability to laundering, even under somewhat abusive | 


conditions. 


The fundamental principle of deferred curing was presented at 
the 1956 Chemical Finishing Conference by Reid, Mazzeno, Rein- : 
hardt and Markezich (10). Apparently, this principle was considered 
independently by several organizations for, in the following years, : 
American patents in the field of deferred curing were issued to Hur- 
witz of Rohm & Haas Co. (11), and to Warnock and Hubener 
of Koret of California (12). A process for deferred curing also has 
been described by Fisher in an Israeli patent (13). Technical publi- 
cations from the Southern Regional Research Laboratory (14-16), 
by Goldstein and May (4), and by Pensa and Tesero (17) provide 
additional information on this method. | 

* * * | 


EXHIBIT 21 
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EASTMAN KODAK TECHNICAL INFORMATION BULLETIN 1966 
GLOSSARY OF DURABLE PRESS TERMS 


ABRASION RESISTANCE: The degree to 
which a fabric resists wear and tear. In re- 
‘ation to durable press, a test for abrasion 
resistance would indicate the degree to which 
wash-wear chemicals have weakened the 
fabric. 


BATCH CURE: One of two procedures used. 


in curing durable press garments. By this 
method one batch of garments at a time is 
put into the oven. The other method is con- 
tinuous curing. i 

CATALYST: A-substance which causes a 
chemical reaction to take place. As applied 
to textile finishing, a catalyst is a substance 
which causes cross-linking resins to actually 
cross-link cellulose. Heat isinecessary to acti- 
vate the catalyst. 


CHLORINE RESISTANT: Some chemical 
finishes retain some of the chlorine used in 
laundering. This is described as chlorine re- 
tention, and produces yellowing. of white fab- 
rics. When no yellowing results, the finish 
is described as chlorine resistant. 


COLOR SUBLIMATION: The transfer of 
a dyestuff from one fabric to another when 
subjected to high temperature. 


COMPATIBLE SHRINKAGE: This refers 
to linings and other findings which have the 
same shrinkage ratio as the shell fabric. 


COMPRESSIVE SHRINKING: Shrinking 2 
fabric with pressure and steam to give it di- 
mensional stability against shrinkage in 
laundering. 

CONTINUOUS CURE: One of two meth- 
ods used in curing durable press garments. 
The other is a batch cure. The continuous 
method uses a moving conveyor system to 
carry garments in a continuous line from the 
pressing machine into, and out of, the curing 
oven. 

CREASES VS. WRINKLES: Technically 
speaking, a crease is a.fold in the fabric in- 
tentiona‘ly formed by pressing with heat. 
The angle of the crease is lessened by washing 
and wearing. By contrast, 2 wrinkle is form- 
ed unintentionally by washing or wearing. It 
is removed by pressing. When fabrics are 


treated for durable press, the crease remains 
in the garment and wrinkles do not readily 
form. 


CROSS-LINKING AGENT: A resin or 
chemical which reacts with the chemical 
structure of a fiber so as to form a lasting 
pond. When cured in the fabric, it gives the 
fabric a “memory” of its cured form, whether. 
flat or shaped. 

CURING: The application of heat to cause 
cellulosic fibers to be cross-linked after suit- 
able resins have been applied. 

DEFERRED CURE: The process by which 
fabrics are treated with chemical cross-link- 
ing agents not fixed or cured in the fabric un-. 
til after the garment has been made. The 
fabrics remain in a sensitized condition until 


‘ after proper heat has been applied. The cure 


is thus deferred or delayed. 


DIFFERENTIAL ABRASION: The high 
percent of resin used in durable press treat- 
ments tenders the cellulosic portion of the 
blend. The polyester component is not af- 
fected by this resin. The cellulosic fiber wears . 
out first and leaves. either a dark- or light- 
colored area depending on the color of the 
polyester. . ‘ 

DIMENSIONAL STABILITY: The ability 
of a fabric to retain its original dimensions. 
This usually refers to its ability to resist 
shrinkage in laundering. 

DURABLE CREASE: When this term is 
used interchangeably with the term durable 
press, it refers only to the property of crease 
retention. Durable press refers to the shape- 
retaining properties of the whole garment, 
including durable crease. ~ 


DURABLE PRESS: A term, used inter- 
changeably with permanent press, which de- 
scribes the ability of a2 garment to maintain 
its shape-retaining properties throughout its 
life. This means sharp creases, smooth fabric 
surface appearance, and seams free from 
puckering. . 

FABRIC MEMORY: The property of a 
fabric which causes it to return to its original 
form. Some fibers—like wool and certain 


man-made fibers—have a native “memory.” 
In the case of durable press garments, the 
“memory” is induced with chemical finishes, 
heat or a combination of the two. 
FINDINGS: The supplementary fabrics 


used in making a garment—pocketing, waist- . 


band, zipper tapes, lining, etc. In durable 
press garments it is important that the find- 
ings be chemically treated the same as the 
shell fabric. 

HAND BUILDER: A finishing chemical used 
to improve the hand or tactile properties of a 
fabric. 

‘HOT-HEAD PRESS: A newly developed 
type of pressing machine designed. for proces- 
Sing durable press garments. It generates 


’ greater heat (450° to 500°F.) and pressure (to . 


12 psi) at the head and is generally equipped 
with precision automatic controls. 

IMIDAZOLIDONE: A chemical compound, 
one derivative of which is used in the deferred 
cure process. It was developed by Sun Chemi- 
cal and is known as Permafresh 183. Similar 
products are available from various chemical 
manufacturers. 


KODEL: The registered trademark for - 


Eastman’s polyester fiber. KODEL IV poly- 
ester has the inherent quality of improved 
whiteness as well as high strength and elon- 
gation. This fiber is readily adaptable for 
durable press applications in blends with 
either cotton or rayon. 


PADDING SOLUTION: The chemical solu- 
tion, usually applied by padding the cloth, 
which is used in pre-cure or post-cure finish- 
ing treatments. 


PERMANENT PRESS: A term, used inter- 
changeably with durable press, which de- 
scribes the ability of a garment to keep its 
shape-retaining properties throughout its life. 
This means sharp creases, smooth fabric sur- 
‘face appearance, and seams free from 
puckering. 


. POST-CURE: Another term for deferred 


cure. 
PRE-CURE: Another term for curing a fab- 
ric in the flat piece at the finishing plant. 
PROGRESSIVE: CURING: This describes 
the situation when a sensitized fabric, treat- 


ed for post-cure, cures itself progressively 
during storage. It was one of the serious 
problems which had to be overcome before 
post-cure could become commercially feasible. 
It meant that sensitized fabrics had to be 
made up very quickly after treatment so that 
the fabrics would not set or cure irt their flat 
state. The problem has been solyed, and most 
post-cure fabrics can now be ey stored 
for extended periods. 


PUCKERING: The characteristic rippled 
appearance of the seams in _conventional 
wash-wear garments after laundering. It is 
due to sewing tension and differential shrink- 
age of fabric and sewing thread.; . 

REACTANT: A chemical material that 
cross-links cellulose. This term is generally 
applied to those chemicals which cross-link 
cellulose but do not form resin Ceposits on the 
fiber surface. 


RESIN: A chemical material that Cross- 
links cellulose and, to a lesser extent, reacts 
with itself to form insoluble surface resin. 


SENSITIZED: This refers to a fabric which 
has been.impregnated with finishing chemi- 
cals, then dried but not cured. It therefore 
remains in a sensitized condition until the - 
proper degree of heat is applied—as in the 
deferred cure process. 

SOFTENER: A chemical compound used 
in finishing to give the fabric a|soft hand. 


SPONTANEOUS CURING: This is another 
way of describing progressive curing. 

STORAGE STABILITY: The ability of a 
sensitized fabric to remain sensitized without 
curing itself spontaneously during storage. 

TEAR STRENGTH: The force required to 
cause a fabric to tear. It is measured by either 
the tongue tear test (ASTM 2264) or the 
falling pendulum method (ASTM D1424). 


TENSILE STRENGTH: The maximum ten-, 
sile force or load required to cause a fabric 
to rupture. It is norfnally measured by the. 
grab strength test (ASTM D1682). This test 
is used to determine the LeREESTE of fab- 
rics in finishing. ; 

- THERMOSETTING RESIN: A chemical. 
compound which. can be permanently set or 
cured through the Some of heat. 
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PERMAFRESH® REACTANT 183 


(FOR USE AS A DEFERRED CURE FINISH) 


CHARACTERISTICS | 


PERMAFRESH REACTANT 183 1S THE ORIGINAL TYPE: METHYLOL IMIDAZOLI DONE 

REACTANT SPECIFIED BY THE KORATRON “ (COVERED BY U. S. PATENT 

COMPANY FOR THEIR PROCESS LICENSED UNDER 3,049,446). 

PATENT #2,974,432, AND !S THE MOST WIDELY : 

USED RESIN IN THE INDUSTRY TODAY. APPEARANCE: STRAW COLORED TO 
WATER WHITE CLEAR 

PERMAFRESH REACTANT 183 PRODUCES OUT- LIQUID 

STANDING PERMANENT PRESS EFFECTS WITH 

FREEDOM FROM QOOR IN THE SENSITIZED AND ACTIVE CONTENT: 

THE CURED CONDITION. IT HAS LITTLE OR NO 

EFFECT ON THE LIGHTFASTNESS OF DYES. ODOR: CHARACTERISTIC, MILD 


THE SENSITIZED FABRIC IS STABLE TO STORAGE DENSITY AT 60°F.: 10.0 LBS. 
FOR AT LEAST 24 “AONTHS UNDER NORMAL STORAGE PER GALLON 
CONDITIONS. 


PRINCIPAL ADVANTAGES 


1. APPROVED BY THE KORATRON COMPANY. 
2. EFFECTIVE AS DEFERRED CURING AGENT. 


VERY LOW ODOR POTENTIAL OF SENSITIZED CLOTH AS WELL 
CURED GARMENTS. 


OUTSTANDING PERMANENT PRESS EFFECTS 


MINIMUM EFFECT ON SHADE AND LIGHTFASTNESS OF DYES. 


EXCELLENT DURABILITY. 


APPLICABLE TO COTTON, RAYON, AND BLENDS CONTAINING ” 
POLYESTER, ACRYLIC AND NYLON FIBERS. 


LIQUID FOR EASE OF HANDLING. 


121 


EXHIBIT 27 


KORET OF CALIFORNIA, INC. 


611 Mission Street 
San Francisco, California 94105 


March 30, 1964 


Mr. Mike May 
Warwick Chemicals 
Wood River Junction 
Rhode Island 


Dear Mike: 


I am enclosing herewith our most recent KORATRON formulation 
sheet. You will notice I included your LO Catalyst as well as the 
X-r which is being more widely used. 


Enclosed also is the basic formulation sheet for Resloom E-50 which — 
we are not now using and have no future plans to use. I am includ- 
ing this sheet only for comparison and also for padding information 
which has not changed. 


I would recommend these slow runs and minimum pad pressure for 
sample yardage. Once initial results are achieved, then steps can be 
taken to speed things up. 


McCampbell runs the Firebird Twill with a formulation close to War- 
wick No. 2. For general cottons I would recommend Warwick No. 
4 provided an 80 - 85% wet pickup can be achieved. If pickup is 

low I would recommend Warwick No. 2. McCampbell is not getting 
the high pickup to use No. 4. 


We plan upon using Warwick No. 4A for polyester blends using 4% 
Permel B in the formulation. Our tests have shown us that Permel 
B will reduce stiffness in these cases where there is considerable sur- 
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face deposit. I am of the feeling that the Magnesium Chloride would 
be 2 more appropriate catalyst used with the Permel B. I would like 
your opinion. 


I am not satisfied that the Magnesium Chloride will give equal press- 
free performance with the Zinc Nitrate. You expressed the feeling 
that it would and I hope the lab tests you are running will cast some 
light on this issue. I know the Zinc Nitrate will give better chlorine 
resistance. I would frankly prefer using Magnesium Chloride but not 
at the sacrifice of KORATRON performance. 


The time and temperature curing is very elusive and subject to many 
ramifications. The practice will have to be followed to work our 
time/temperature data not only for each fabric but for each curing 
unit. Generally you can figure 325 degrees for 15 minutes at full 
temperature. There are conditions, however, under which tempera- 
ture should be raised and time extended. I feel 350 degrees for 20 
minutes is better for polyester blends, for instance. 


I certainly approve of the practice of your working with mills on 
their initial runs of Reactant No. 183. We should work closely to- 
gether at these times and perhaps it would be a good idea that you 
spend a couple of days here with us soon. A good time would be 
when you have the lab test information ready. 


Thanking you and with kindest regards, we are, 
Very truly yours, 
R. Tomaselli 


Research & Technical Service 
KORATRON COMPANY 
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CONDZNSATION PRODUCTS OF GLYOAAL 

MONOUREIN AND ALDERYDES ‘ 
Bruxo y. Relbnitz, Manohe!m-Feudcnscim, Auired Woere 
ner, Timburgcrhof, Pialz, asd Zians Scheucrmann, 
Lucwisxistea (Rhinc)-Oxcershcim, Germany, assignors 
to Ihadische Anlin- & Soca-*abrik Aktenzesellschaft, 

Ladwigsbafen am Rhine, Germany 


No Drawing. Apatcation Avsust 16, 1952, 
Serial No. 304,841 


Clalms priority, agpUcation Germany August 17, 1951 
13 Claims. (Cl. 260—67.5) 


This invention relates to the production of nitrog- 
enous condensation products. 

We have found that new and industrially valuable 
Nitrogenous condensation products are obtained by re- 

+ acting monourcins of the gencral formula: 
HO—CRi—NE_- 
' R C=uX 
T0O—CRe-NK 
(in which Ri and Ra may be bydrogen atoms. or identical 
or different organic radicals, preferably alkyl, aryl or 
aralkyl radicals, and X is an oxygen or sulfur atom) with 
aldehydes, preferably formaldcbyde, or substances which 
split off aldehydes or mixtures of the same, 

The most simple representative of the monoureins suit- 

able for the process is the monourcin of glyoxai, and fur- 
ther homologous compounds are for example the 

- monourcins of diacctyl or benzil or the corresponding 
thiourcins. Generally speaking, the monourcins are de- 
rived from a,8-dicaroonyi compounds. 

The rcaction of the monoureins with aldehydes can be 
carried out in the absence of solvents or in aqueous me- 
dium or also in alcoholic solvents, and in the latter case 
the alcoholic solvent is partly co-reacted and becomes 


joined to the resin moiccule by ether bridges. The con- . 


densation can be carried out in alkaline, neutral or acid 
medium, and it is advantageous to carry out at least the 
last stages of the condensation in the acid region. 

When the condensation is carried out in aqueous solu- 
tion in the neutral or alkaline region, there are obtained 
by using 1 to 2% mols of formaldehyde per mol of 
monourcin, clear solutions of exceilent capacity for being 
stored in which the methylol compounds of the mono- 
ureins are preferentially present anc which may be em- 
ployed as initial solutions for further reactions, in par- 
ieular with monobydric or polybydric alcohols. When 
he condensation is carried out in the atid region, the re- 
rctioa leads to the formation of high molecular con- 
densation products with the splitting of of water. 

‘’ By the further condensation of the precondensates 
prepared in neutral, alkaline or acid medium, with an 
addition of the acid-reacting catalysts known for the prep- 
aration of -aminoplasts, as for example free acids, acid- 
reacting metal salts, such as zinc chloride, ammoaium 
salts and the lixe, highly viscous resin solutions are ob- 
aineé which may be employed in the adhesives industry. 
che concentrated solutions harden in the acid region by 
reating at 80° to 120° C. in the course of 1 to 2 days, 
wot ia the form of thin films within an hour. 

In orcer to carry out an intercondensation with al- 
ohols, the alcohols may be added to..the monourein- 
Idehyde mixtures in any phase. It is preferable, how- 
ver, first to prepare the alkylolmonourein or the pre- 
condensates 


from monoureins and aldchydes, and then long life in storage.” 
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to react these with alcohols. Alcohols suitabio Zor the 
process are for example water-soluole saturated aad an 
Saturated monobydric and/or polybydric iicohors, such 
&$s methanol, ethanol,’ propanol, .aliyl aJeobol, cihyicso 
glycol, glycerine and the lixe.: Tue water-soluble paral 
ethers or partial esters of polyhydric alcohols may, Zow- 
ever, also be reacted. The condessation! products pzc- 
pared in the presence of theso alcohols or alcohol dee 
rivatives are characterized by a very bigh ¢lasticity. 

It is also possible, during the condensation sccordizg 
to this invention, to add monohydric and/or polyhyerc 
alcohols of only limited solubility in water, as for ex- 
ample butanol or penianol. It is preferable to carry out 
the last condensation in this case as far as possibic in tho 
absence of watcr. Instead of using aleohois havisg oxziy 
limited solubility in water, their ethers or ésiczs stil coa- 
taining free hydroxyl groups may also be efuploycd. Tho 
condensation products prepared with these alcohols or 
‘alcohol derivatives bave, in addition to a high elasticity, 
a very good water-repeliency. ' 

The alcohol-modified monourcin resias| may bo used 
with advantage in the Jacquer field and can be combince 
well with other film-forming substances, such as ccliuloso 
nitrate and alkyd resins. 

The known substances which react with aldehydes with 
the formation of resins, for example aminoplast-formiag 
substances, such as urea, cyanamide, inc, poly- 
valent urethanes, or phenoplast-forming substances, such 
as phenols and their derivatives and substitucioa products 


«may be added during the condensation of the mosourcics 


with aldchydes or compounds splitting off aldehydes or 
during the course of the further condensation of cho 
alkylol compounds. The condensation products thus 
obtained have as a ruse considerably better ¢lasticity prop- 
erties than the condensation products from! aldehydes and 
the said resin-forming substances without the addition of 
monoureins. 1 

The foliowing examples will further illustrate this in- 
vention but the inveation is not restricted to theso cx- 
amples. The parts are by weight. 


Example J 


200 parts of 30 per cent formaldehyde solution ars 
added to 118 parts of the monourein of glyoxal in a 
stirring container and 0.5 part of calcium hydroxide is 
introduced. The urein. dissolves compleiely curing the 
course of an hour, the temperature rising to abou: <5° 
C. Atter stirring for a further 3 hours, carbon dioxide 
is led ia and the solution filtered from the deposited cai- 


cium carbonate. By concentration in vacuo, a highly 
viscous tiquid is obtained which after compicte: removal 
of water by storage over phosphorus pentoxide gives the 
crystalline dimethylol Compound of glyoxal mocourcin 
oo per cent, H==5.93 per cent,|:N=15.96 per 
cent). “ad . 

In the usual case the metayloi compounds of mono- 
ureins are formed by reacting the respective mozouscin 
with formaldehyde or form=:Jchyde donors in a molecu- 
Jar ratio of 1:1 to 1:2.5 at a pH of 5 to 9, preferably 
7108.5. To obtain a weakly alkaline reaction the form- 
aldehyde solutions which generally have a weaily scid 
Teaction are combined with acid-binding substacsces, ¢. 3. 
alkali metal or alkaline earth metai hydroxides or car- 
donates. The optimum cseaction tem tures are bde- 
tween 10° and 60° C., out higher tempesatures may also 
de used. \ 

The methylol compounds of monourcins, unlike the 
methylol compounds of other aminoplast-forming sub- 
stances, are outstandingly stable and remarkable for their 
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Example 2 
100 parts of the viscous solution prepared ane concea- 
trated as described in Exampic i are Seated to boiling 
after the addition of 2.8 parts of concentrated phosphoric 
acid dissolved in 100 paris of n-butanol. A solution is 
foamed in a reiatively short me. ‘Tbe solution, after 
Dsing pourcd onto a giass plate and bardencé for 2 hours 
at 80° ‘to 100° C,, yicics a Justrous, relatively clastic 
film. i 
Example 3 
100 parts of the solution concentrates in vacuo > 
eceribed in Zxampic 1 ste heated in vacuo at 70° to 
86° C. with an addition of 2 parts of concentrated phos- 
‘phoric acid and fucther concentrated. Shortly before it 
gelatinizes, the solt tion is poured Out Onto & glass plate 
agd hardened by being allowed to stand in a drying cup- 
board. The cast and hardened im is characterized by 
exccileat elasticity. 
. Example 4 


“128 parts of glyoxal monourein, 250 parts of 30 per 
cent formaldehyde solution ‘and $20 parts of n-butanol 
aro boiled with an addition of 1 past of magnesium Caz 
honate and azcotropically dehydrated untii the tempera- 
© has risen to 98° C. Then 3.5 pasts of phthalic 
anhydride dissolved in about 30 parts of butanol arc 
added and the wnole further condensed at tac said tem- 
erature while returning the water and solvent, for 30 
jninutes. The azcotropic ccbydration is thes coatisucd 
with an addition of about 10 per cent of toluene vaul 
the temperature has riscx to 115° C. The soiution is 
then concentrated to ab 
parts of the concentrate 
are stirred with 35 parts 0 
“resin and 50 parts of titani 
The lacquer film prepared the: 
“in an hour at 120°C. The clasticity-of the 
+ is excellent and its water-repeliency 5004. 

The proceduze may also be that after the condensation 
- in the presence of phthalic 
"100 parts of a condensation product from 3 mols of 
* bexanctriol and 1 mol of adipic acid having an acid 
number of about 30 are added and dehydration then car- 
ried out A lacquer product is thus obtained which 
yields excellent clastic films by burzing-in without the 
addition of castor oil-modified alkyd resin. 

Generally speaking it isi advantageous in the manufac- 
ture of alcohol-modificd condensation products to cary 
out the first step of the condensation at a pH of S109 
° preferably 7 to 8.5 and then to set up a pH inferior to 

4.5 dy the addition of acid. Tae alcohol may be present 
already in the first stcp of the reaction or it may ve 
added not until acidification takes place or until a cer- 
tain condensation stage bas been reached. 
écnsation in the acid region is to take place, preferably, 
is an anhydrous medium. The condensation is prefcr- 
ably carried out at boiling temperature. 

The alcohol-modified condensation products are clear 
oils of a medium viscosity which arc compatible with 
alkyd resins, cellulose derivatives and alcohol-modisied 
urea resias. 
and bydrocarbons and give stoving 


They are soluble in alcohols, ketones, esters 
varnishes of great 
hardness, high gloss an¢ outstanding elasticity. 

Example 5 


yoxal mosourcin, 60 parts of urea and 
formaldchyde solution 
ddition of caustic soda 
5 minutes aiter SEK 
with < 
aa hour. 


10 


15 of concentrated sojutioa, may 


20 of butanol, 40 paris of 


The last con- gs 


: & 

of phospnorce acid to 100 parts of solution. By the 
adcitos of stzonger acids, as for examplc nydzocklozic 
acid, the haréening takes place while cold, whercas with 
phosphoric acid it is preferable to baréco while heating. 
The barecuce resin obtained bas a better ciasticity than 
pure urea resins. ' 
Example 6 

118 parts of monouscia, 400 pars of 30 per cent aquce 
ous formaidenyée soiution and 50 parts of melamine ore 
boiled ats pH of 7.5 to $.0 and concentrated While maine 
tainiag this pH raage. A solution is obtained which is . 
clear wren kot as¢ which after the addition of acids and 
dilucnis, such as 10 to 20 pasts of ryc fiour to 100 parts 
be used for hot gluing of 


Example 7 

A solution of 256 pasts of neutral 30 pez cent aqucous 
formaldchyde, 153 parts of slyoxal msonourcia, 550 pars 
toluene aad 5 parts of phthalic 
achydride is boilce anc azcotropically dchydzatcd. At 
94° C. a solutioa of 200 paris of urea in 780 parts of 30 
per ceat formaldchyde is allowed to flow into the butanol 
solution in such manaer that the temperature romaizs at 


plywood. 


25 96° C. As soon as the said solution has been iniro- 


duced, azcotropic éebydration is continucd. A lacquet 


solution is obtained which can be processed well with 
alkyd resins and yiclds clastic and lustrous Sims. 


Exam>.c § 


monourein, 100 parts of phenol, 350 parts 
formaidchyde, 2 parts of coxcen- 
¢ solution and 9 parts of conccn- 
oxide solution are doiled under - 
the resin solution takes 


118 parts of 


place. 
sistency. 
tein at 120° C., especially after the addi- 
the -resia yields water- 


acid bas dcea carricd out, | 


1. A process for the production of nitzogenous con- 
densation products which comprises concensing glyoxal 
monourcin with formaldehyde. 

2. A process for the production of nittogeaous COn- 
densation products which comprises coadensing an aque- 
ous solution of glyoxal monourein having a 2% of 4 to 9 
See formaldehyde ia a molecular ratio from 3:1 10 
50 nitrogenous coa- 
coadcasing in an 

zmaldehyéc 


Gensatioa is carricd Out at 
acid medium. 

4. A process for the production oz nitrogenous cope 
Gensation products wiica compriscs condensing slyoxal 
monourein with formaldehyde in the presence of alcohol, 
wherein the condcasation is carried out at least ia tac 
final stage inaa acid medium. 

5. A process for the production of nitrogenous con- 
densation products which compriscs coadeasing slyoxal . 
mosourcin with formaldehyde in an aqueous medium of 
6s aizalino reaction and beating the metbyiol compounds 

odiainsd with an alcohol in the preseaco of aa acid-react- 
ing sudstance. 

6. A process for the production of aitrogenous con 
Censation products waich compriscs cosdensing Zormal- 


oo 


dehyde with glyoxal mosourcin and another suostaacc 
%0 capable of forming resins with aldchydes, “< 


said substance 
derag selected from the class consisting of urea, melamine 
and pbcnol. ; 
7. A process for tho procuction of ais 
densation products which compzissa 
formaldehyde wit 


5 


and another substance an of forming resins with 
aldchydes, selected from the class consisting of urca, 
melamine and phenol, whercin at Icast in the final stage 
the condensation is carried out in the acid medium. 
8. A methylol compound of glyoxal monourcio baving 
the formula 
CH,0k 
' HO—CO—N. 
‘C=O 
n0o— Bo 
énom . 
9.'A resinous condensation product of glyoxal mon- 
ourcia and formaldchyce. 
10. A resinous condensation product of glyoxal mon- 
ourcin, formaldehyde and butanol. 
‘11. A resinous condensation product of Byoxal mon- 
ourcin, urea, and formaldehyde. 
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12. A resisous coacensasod product of gyoxal mon- 
ourcin, melamine and formaldehyde. 
13. A resisous condensation produc: of siyoral moa- 
ourein, phenol, and formaldehyde. 
a: : 
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» This invention relates to a process of producing hetero- 15 
qyclic compounds from glyoxal and urea. 
¢ It is already known tha-slycoluril, the so-called acetyl- 
ene diurca, can be prepared by the reaction of commercial 
-giyoxal solutions with an excess of urca in strongly acid 
range. The 4,5-dihydroxy imidazotidone-2, however, 
dannot be obtained by the simple action of urea on com- 
mercial glyoxal solutions, such as are obtained by the 
oxidation of glycol, acctaléechyde or paraldchyde. 
j It has therefore already been proposed to add water to 
éommercial glyoxal solutions prepared for example by 
* $xidation of paraldehyde with nitric acid, to distil off 
the added water in vacuo at about 35° C. and to carry 
put this treatment of the glyoxal solution ten times. 
G}yoxal solutions which have bcea thus pretreated can 
‘then be reacted with urea to give crystalline glyoxal mono- 
ureine, whercas with glyoxal solutions which have not 
‘deen pretreated only resinous products are obtained by 
esuch a reaction. | 
Ihave now found that the 4,5-dihydroxy imidazolidone- 
2 can be obtained in an industrially simple manner by 
adjusting the acid-reacting commercial glyoxal solutions 
to a pHi greater than 4, preferably 5 to 7, by the addition 
of acid-binding agents and thea Teacting them with urea. 
“pH values higher than 9 should however be avoided, be- 
cause then the glyoxal tends to react in undesired man- 
‘ner, so that the yields of 4,5-dihydroxy imidazolidone-2 
tare decreased. i 
The reaction takes place according to the following 
on 45 


C=O 
Ni 


bz 
The aqucous glyoxal solutions used for the reaction 
should preferably be concentrated and advantagcously 
, should contain 30 to 50% of glyoxal. There may be used 
+ for the process both the commercial acid“reacting glyoxal 55 
solutions such as are obtained by the oxidation of acet- 
+ aldehyde or its polymers with nitric acid, and also glyoxal 
2 solutions which have been produced dy oxidation of 
ethylene glycol, for example with air. Since these solu- 
: tions are as a rule rather diluted, it is preferable to con- 60 
centrate them to the most favorable concentration prior 
tO reaction with urea. ‘ 
It is preferable to uss 1 to 2 mols of urca for each 
mol of glyoxal. Weakly dasic-reacting compounds, such 
as the carbonates or dicarbonates of the alkalics are 65 
. especially suitable as acid-binding agents, and also the 
oxides, hydroxides or carbonates of the alkaline carths. 
The reaction takes place at room temperature with 
} slight heating of the reaction solution. The 4,5-diny- 
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for a long time, for example some days, and it is psei- 
erable to cool it gradually, for cxample to adour 0° C. 

According t0 a preferred modification of the process, 
the production of +,5-dihydroxy imidazolidone-2 2s com- 
bined with the recovery of glyco! For this purpose 
the precipitated monourcine is separated anc the residual 
mother liquor is acidified, preferably with a strong mincral 
acid to a pH of 1 to 3, and heated, preferadly to tem- 
peratures of 80° C. to 100° C., if desired azter the addi- 
tion of further urea, wher dy the glycoluril scparates as 
a crystalline precipitate. There should presezadly dc a 
molecular ratio of 4,5-dihydroxy imidazoliconc-2 to uzca 
of from 1:1 to 1:3 present during the second stage of 
the process. In this way a practically complete conver- 
sion of the glyoxal into heterocyclic compouzds is ob- 
tained. 

The following example will further illussrate this in- 
vention but the invention is not limited io this example. 
The parts are by weight. 


Example 


100 parts of a 32% glyoxal solution, which has been 
obtained by oxidation of acetaldehyde with aitric acid 
and subsequent evaporation in vacuo anc which has an 
acid value of 80 (80 milligramis of KO: per gram of 
solution) has 7.5 parts of calcined soda added thercto in 
portions. When the evolution of COa has ended, the 
solution has a pH of about 7. Thex 50 parts of urca 
are stirred in, the temperature thus rising to 35° C. to 
40° C. in the course of about half an hour. The solu- 
tion is stirred for about 12 hours and at the same timc 
cooled gradually to about 0° C. The czystalline 4,5-ci- 
hydroxy imidazolidone-2 thus scparated (yield about 25 
parts) is filtered off. A further 15 parts of 4,5-dihydroxy 


35 imidazolidone-2 can be recovered from the mother liquor 


by careful evaporation in vacuo to about halz che volume 
at 35° C. The total yield of monouzcine is 61% of the 
theoretical yield. The filtrate is diluted with twice the 
amount of water and acidified with hydrochloric acid to 


40 4 PH value of about 2 to 3. Another 25 parts of urca 


are then added and the whole heated to 95° C. t0 97° C. 
About 25 parts of glycoluril separate as a fine crystaliine 
precipitate and azc filtered off. 

What I claim is: 

: 1. A process for the production of 4,5-dihydroxy 
imidazolidone-2 which comprises adjusting an aqucous 
glyoxal solution by the addition of an inorganic acid 
binding agent to a pH value of from 5 to 9 and reacting 
this solution’ with the urea until the crystalline 4,5-diby- 
droxy imidazolidore-2 has bcen formed. 

_ 2. A process for the production of 4,5-dihydzoxy 
imidazolidone-2 which comprises adjusting an aqueous 
acid-reacting glyoxal solution containing from 3Q to 50% 
of glyoxal by the addition of an isorganic acid-binding 
agent to a PH value of from 5.to 7 and reacting this solu- 
tion with urea until the crystalline 4,5-dibydroxy imidazoli- . 
done-2 has been formed, the moiccular ratio of glyoxal 
to urea being from 1:1 to 1:2. 

3. A process for the production of heterocyclic com- 
pounds from glyoxal and urea which comprises adjusting 
aa aqueous acid-reacting glyoxal solution by che addition 
of an inorganic acid-biading agent to a pHi value of irom 
5 to 9 and ‘Feacting it with urea uatil che crystallize 4,5- 
dihydroxy imidazolidone-2 has deen formed, separating 
then the crystaliine 4,5-dihydroxy imidazolidone-2 formed 
from the solution, acidifying the mother liquor by the 
addition of a mineral acid to a pH vcise of from 1 to 3, 
adding urea and heating the solution to a zsasperature of 
from 80° C. to 100° C. until the crystalline glycoluril 


. droxy imidazolidone-2 separa.cs after stirring for several yo has been formed. 


; hours in the form oc = crystalline precipitate. In order 
to facrease the yield, the solution may be allowed to stand 
4 


4. A process Zoz the production of heterocyclic com- 
pounds from glyoxai and urea which comprises édjusting 


° 


ww 

an aqucous acidercacting glyoxal solution by the addition 
of cn inorganic acid-binding agent to a pH value of 
from 5 to 9 and reacting it-with urca uatil the crystalline 
4,5-dihydroxy imidazolidone-2 has been formed, separating 
then the crystalline 4,5-dihydroxy iri¢azoiidone-2 from 
the solution, acidifying the mother licuor by the addition 
of a mineral acid to a pH value of from 1 to 3, adding 
urea and heating the solution to a temperature of from 
$0° C. to 160° C_ until the crystalline riycoluril has becn 
fosmed, the molecular ratio of plyoxai and urea in the 
first step being from 1:1 to 1:2 and the molecular ratio 
of 4,5-dihydroxy imidazoiidone-2 and urea in the second 
step from i:1 to 1:3. 

5. A process for the production of heterocyclic com- 
pounds from glyoxal and urea which comprizes adjust- 
ing an acid-reacting zqueous glyoxal solution containing 
from 30 to 50% of slyoxal obtained by the oxidation of 
acetaldehyde with nitric acid by the addition of an acid- 
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& acidifying the mother liquoz with a 


indisg acest to = pas Vetus of from 5 to 7, ceding cs2 
such a quantity of ures that ths molecular satlo cf ciyoxal 
and urea amoucts from 1:2 to 1:2, sspasating after cool- 
ing the formed crystalline 4,5-cisydzoxy imi¢zzoli¢onc-2, 
<i acid to a 
pH value of from 1 to 3, adding urea $0 that ths mo- 
lecular ratio of 4,5-<cibydroxy imidazoiiecsc-2 aud urea’ 
in the mother liquor amounts from i:1 to 1:3, and 
heating the reaction mixture to 3 temperature of from 


10 50° C. to 100° C. until the crystalline siycoluris las deca 
formed. : \ 


Telercaces Citsd in tho Lic of this patcat 
Fisher et al.: JACS, vol. 64, 99. 1434-36. 


1S CSem. Abst, vol. 25, p. 279 citing ‘Pauly, Berichte 


633, pp. 2063-69. I 
Anzalen, vol. 159, pp. 157-61. Rasa 
Aanalen, vol. 339, pp. 3-40. 
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2 

This invention relates to the production of 
durable linen-tke eects on fabrics compce Of 
regenerated cellulose spun rayon or of mixtures 
of rayon and cotton from predominantly rayon to, 
substantially 50% xayon and 50% cetton. 

In carrying out the invention, we first prepare 
an aqueous solution of water soluble thermo- 
retting resin forming materials insct:ble in the 
completely polymerized state ane 277.7 the same 
to the fabric by impregnation, spraying or the 
hike, after which excess solution is removed as 
by squeezing by passage of the fabric through nip 
rollers to obtain a solution pick-up of from sub- 
stantially 70% to $0% by weicht of the fabric in 
the natural dry state. 

The fabric is then dried to dampness, 1. €., to 
from substantially 10¢ to 15 moisture content. 
over and above the natural combined moisture, 
bs the application of heat in the usual manner. 
Iz is then quickly cooled to room temperature, say 

rom 60° F. to 100° P. : 

We then pass the fabric through a chasing cal- 
ender for the imparting of a mechanical Anish. 

As tous far described, the procedure is known. 
but herctofore the fubric has been run throush 
the chasing calender untit the resin-forming ma- 
terials are completely polymerized to form a 
water insoluble résin. All chasing calenders de- 
pend upon pressure, heat and slippage for im- 
parting 2 mechanical finish and the total pres- 
sure may Vary {rom 20 to 40 cr more tons on the 
fabric. For exampie, in 2 30 ton chaser, 15 tons 
are applied to each ram which, calculated on the 
Sinear basis with bowls 60° wide, represents 2 
pressure of *2 ton per inch on a 60° fabric. Al- 
thouch the bowls of a chasing calender are op=- 
crated at the same peripkeral speed, it is in- 
evitable th... there is also some friction, due to 
the slippase of fabric present at all times in the 
chaser. eh : 

In the Kriown practice of running the fabric 
through the chaser until the resin-forming ma- 
terials are completely polymerized, the pressure 
of the machine and the friction causes a Sowing 
and a. polishing of the surface Ccposits of poly- 
jnerized material on the Nders. It follows there 
fore that the luster whic. ‘s imparted to the fabe 
ric by the calender is enhanced or laid over with 
a high gloss due to the flowinz and the polishing 


sf the surface deposits of polymerized material - 


on the bers and yarns deformed by the pressure. 
Thus the resultant luster appears as a hishty 
glossy’ surface luster, and in addition the Movs. 
suer a substanuial reduction in Sexidbility and 


5 
gether and embedded in the resin roatextal cuc 
to the pressure and the friction presen: Curinc 
the polymerization. From this it follows that the 
fabric has stiffness imparted to it ane suffers a 
sbstantial loss in hand or drape and also in fect. 
The crease-resisting properties of the Zaoric are 
low due to the sticking together by, < Gard brittle 
material and loss in Aexibility and ¢:-sticity. 

We aim to avoid the highly slossy <> 
and to obtain, in contradistinction, a luster whick 
optically appears as though it were an interior or 
deep-seated, relatively subdued luster or slow. 
while at the same time the indivicuality, Sex 
ibility and elasticity 6f the fibers azq substantial 
ly retained, in comsequence of Which the fabric 
not only substantiatly retains its origina: Asue oF 
dzape but even has a supersor crape and has = 
mellow fecl. As will further appear, We 2150 Sc 
cure durability and resistance to wasaing, spot- 
ting and soiling, superior crease-resistance anc 
resistance to fraying, with improved zorosity or 
“breathing” properties and with substantia: ze- | 
tention of tear strength. 

In carrying out our improved process. as wR 
further appear, we take advantage o2 tae sact 
that a chasing calender may be operated at scla- 
tively low temperature with conditions such that 
for all practical purposes no appreciable 
merization of the resin-forming matercals will oc- 
cur on the chasing calender, providing the z¢si- 
dence time within the chasing calender be su=- | 
ciently reduced. We then pass the sadric Zrom 
the chaser to an oven where the temperature of, 
the heated atmosphere and the residence time of 
the fabric ts sufficiently high and long to Srinc 
about and complete polymerization-of the resin- 
forming material to the water insoluble state, c=7 
from substuntially 250° FP. to substantially 350° 2. 


=sive. 


* and from substantially 8 minutes to substantially 


2 minutes. Thus at the time of the imparting of 
the mechanica) nish, 4. ¢., the deformation one. - 
relishing of the Abers and yarns, there is no sud- 
stantially polymerized. material present and- 
therefore there can be no Lowing and polisnins 
of polymerized material in the calender, i con- 
zequence of which the oaly luster or finish ime 
parted is:that which is imparted solely by the - 
pressure and friction of the machine on the fibezs. 


“and yarns themselves in the presence .of free 


moisture and heat. At the time the resin-Zormins 


matertals are polymerized, 1 ¢.. in the oven, there * = 


inno pressure on the fabric and thezcfore no flow. 
inz or polishing of surface dezosits of resin and 


“no sticking together cffders. The luster im- 


elasticity and are somewhat pressed and stuck to- 55, parted by the calencer is thus seen throush the 
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surface deposits of resin and optically appears as- 


though it were an interior ccep-seated luster or 


Siow of subdued character in contrast to the” rS 


highly glossy resin surface luster hereinbefore ce~ 
scribed. 
When this procedure fs followed on spun rayon 


fabric or fabrics made of mixtures of cotton and ~ 
rayon, of suitable relative percentase weicht and ~ 


construction, the result is to produce a pleasing 
finish which ts very much like linen in appeare 
ance and which has the properties hereinbefore 
recited as ‘being the objective of this invention. 
For the resin-forming materials we may usc any 


“of the acid catalyzable resin-forming materials © 


known in the textile art for the production of 
ercasc-proofing finishes and chintz finishes or the 
like, such, for example, as urca-formaldchyde, 
thiourea-formaldehyde, dicyandiamide-formalde- 
hyde, mixtures thereof, melamine-formaldehyde, 
mixtures of melamine-formaldchyde and urea- 
forraaldchyde or thiourqa-formaldehyde or di- 
ceyandiamide-formaldekyde and the like. These 

* should be employed in unreacted form or in par- 
tially reacted water soluble form, 

For the catalyst we prefer a eclayed action type 
of catalyst such, for cxample, as has a pH of from 
substantially 6 to substantially 3 in solution and 
on the dricd mechanically treated cloth but which 
will develop the proper acid conditions for poly- 


merization when the fabric is cured at the tem-. 


perature and times described above. As examples 
of this type of catalyst we mention as preferred 


carbazide hydrochloride, and equivalents which . 


2,622,904 ha a ne N ; = 
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the calender will not rise above 175° P. A simple 


_test of whether proper conditions are present is to . 


wash a sample of the fabric after it has‘left the 
calender. If there is no-finish left after the water . 
washing, there has been no:polsmerization of the 
tesin-forming materials in’ the chaser for the 


‘., purposes of this invention. If, on the other hand, 


™May be substituted therefor, with good results, - 


such as phenyl biguanide hydrochloride, mono- ‘ 


guany] urea phosphate, diemonoethanolamine hy- 
drogen phosphate, octadecyloxymethyl pyridinium 
. chloride and such commercial products as “Cata- 
lyst AC,” an organic nitrogenchloride. We may 
also use that type of acid catalyst which, while 
having some appreciable acidity in solution, de- 
veiops marked acidity at‘eleyated temperatures. 
We here’ mention diammonium hydrogen phos- 
phate, ammonium sulfate, ammonium tactat¥ and 
ammonium citrate. 
The concentration of resin-forming materials 
in the solution may vary from 5% to 20% by 
+ weight of the solution and the catalyst should be 
employed in minor amount. <A softener is un- 
necessary but is desirable in the case of mixtures 
of rayon and cotton and if employed, may be used 
in amounts from about 1% to as high as 4% by 
. Weight of solution; and the catalyst in amounts 
‘from about 3 to about 5<: by weight of resin 
forming material. : > 
. The factors which contribute to the avoidance 
cf any appreciable polymerization on the clazer 


aze <1) low acidity in solution; (2) low tempera-" 


ture drying: (3) after cooling; (4) the low teme- 
perature of the heated bowls which ensures that 
the temperature of the fabric in the chaser shall 
never achieve substantially 175° F. and preferably 
a temperature which is much lower, say, for exe 
ampie, from 100° P. to 150° P.; (5) the cooting of 
the fabric as it passes from the nips over the idler 
rolls and back to the nips; (6) the presence of 
free moisture, and (7) the catalyst of the char- 
acter hereinbefore deseribed. The rate of poly- 
. Merization uncer these conditions ts so slow: that 


aie polymerization cannot proceed to any appreciable 
r We preser to run the heated bowls of the: ’. 


extent. - 
caierider at a temperature of from substantially 
250° 2. to-300° PF. and to correlate the residence 


Se _time of the fabric in the calender therewith so as 
*. to ensure that the: temperature: of the fabric in, 55 5-bowl chasing calender operating at 250°, P. and: - i 


any of the finish remains, then there has been an- 


objectionable extent of polymerization ea the - 


. Chasing calender. 


Example? nn Rie 


460.9 a methylol urea-formaldehyde, resin 

20.0 Ibs. Aerotex #801-(dimethylol urea formalde. 
hyde resin 100% solid)” 

25.0 lbs, Sapamine KW (yellow aqueous opales- 
cent dispersion of a cationic active ae 
ammonium salt) | 

20.0 Ibs. catalyst A.C. - 

1.0 Ib. ammonium hydroxide (28%) 

Water to make 150 gallons... 


A spun rayon fabric, <0’, 46/40, 3.50 sds /1b., 
Was impregnated’ with the above solution and 
squeezed. until ary 80% pick-up of solution was 
obtained based on the weight of the fabric. The 
cloth was then carefully dried until ay 
mately. 109 of excess moisture was left 
cloth and then immediately cooled to 60° P.. 

The moist sized fabric was then chase 'calen- 


dered once in 2 S-bowl calender using 40 tons - 


total pressure and 250° P. on the steel| bowls. 
The fabric was then cured in a hot oven usizs | 
350° FP. temperature and 2 minute time. The” 
fabric was then washed and dried. The finished 
fabric had a soft full crease-resistant hand and 
a decp-seated mellow Buster of linen-like a 
pearance... i 


Example If heat 


40.0 lbs. Aerotex M-3 (dimethy:- imethylol 
melamine-formaldehyde resin) 309% 
10.0 tbs. methylol urea-formaldehyde resin 50% 


hyde resin S0% solid) 
10.0 lbs. Triton"K-60 (tetra alkyl quaternary ame 
TMonium chloride) 
6.0 Ibs. carbazide hydrochloride f 
1.0 1b. ammonium hydroxide (28%) ' 
Water to make 100 gallons. 


A spun rayon fabric of the sai¢ construction 
Was sized, dried, and cooled as descrided in Exe 


_ ample I. The fabric was then.passed throughs - 


. fully dried‘in a tenter frame until.ap; 


5-bowl chasing calender using 300° F. and/30'ton 


. Pressure and then cured in an oven $3 minutes 
at 250° P. This was followed by washing and . : 


drying. 
The resulting fabric had the characteristics - 


" described in ExampleI. 


Example uz 


140.0 Ibs. Resloom HP (4i and trimethiylot eel 
amine-formaldchyde resin) 
eee “di-mionoethanolamine hydrogen phose 
te * 
1.0 1b. ammonium hydroxide (25% : 5 
Water to make 100 gallexs. it 


ee : 


10.0 Ibs. Rhonite 313 (dimethylol urea~formaldee : 


A spun rayon fabric was impregnated wich the ce 


above solution and then squeezed unt‘! a 70% 
pick-up was obtained. The fabric was cares 
tely 


12% Of" excess moisture remained’ in the Cloth, 
az.d then cooled, 


‘This ‘fabric was then passed twice through a e 


t 
} 
' 
t 
b 
: 


+e On we eevee > > 
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$0 ton pressure. anc tach cured 3 minutes at 
266" P. The cloth was finally washed and dried. 
The resuiunz fabsic had a Coe luster and a 
fextoie Enenshke finish and zocd crense-resisi- 
ance. 
Example lv - : 
89.0 Ibs. Acrotex M-3 ‘dimethyl trimethylol mel- 
amine resin 60% > 


60.0 Ibs. Acrotex =350 «dimethylol urea-formal- — 


dehyee resin) 50% 

20.0 tbs. Ahcovel G s-cii ler2-patmizamicoethy) } 
urea monoacetate 

20.0 Ibs. diammonium: hydrocen phosphate 

1.6 ib. ammonium hydroxice (28) 

Water to maxe 100 galtons. 

A 45°", 25/32. 2.25 yes.. 10. spun rayon (15%) 
cotton (257) fabric was sized, dried. cooled and 
Chase calendered as’ cescrided in Example I. 
The fabric was then cured at 3C0° F. for 3 minutes 
ane then washed and éz:e¢. 

A inen-like fabric with ceep-seatce luster and 
good erease-resistance was obtained. 

We claim: 

The process of imparting 2 linen-lixe nish 
to fabrics consisting of at least 50% spun rayon, 
ind the remainder cotton, which comprises im- 
preenating the fabric with an aqucous solution 
of 2 Water-soluble thermosetting textile resin of 
the acid-catalyzable aldehyde type, wozether with 
an acid-providirg catalyst, the resin-forming 
materials being present in proportions ranging 

rom. substantistly 5% to 20% by weight of the 
solution, the-catalyst being present in minor 
amount, anc the solution pick-up being from sub- 


3S 2,454,391 - 


S$ . 


stantially 70% to sudsiantially 96% by weight of © 
the fabric in the dry state: drying the fabric 
with heat to substantially 10% to sudstantially 
13% free moisture by weight of the dry fabrics 
immediately cooling the heated fabric substan- 
tially to room temperature: subsequentiy, passing 
the fabric throush a chasing calencer heatec to 
a temperature. of from sutstantiany 250° P. to 
substantially 300° F. with a. plurality ¢% thick- 
nesses of fabric in each nip of the calencer, 
while controlling the speed of the fabric in pro- 
portion to calender temperatuzs so as to heat 
the fabric to a temperature of at least 200° FP. 
but not above about 200° F., whereby to avoid 
substantial setting of the resin; passing the 


_ fabric to an oven having an atmosphere of from 


substantially 250’ P. to substantially 350° P. for 
a, residence time of from substantially eight min- 
utes at the lower temperature to substantially 
two minutes at th her temperature to set 
the resin; and washing and drying the fabric. 
: : ARNOLD L. LIPPERT. 
WILLIAM 2. BALL. 
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ARTICLES OF COTION-CONTAINING FASRICS 


Melvin D. Hurwitz, Huntinzdon Valley, Pa. assignor to 


Rohm & Haas Company, Philadelphia, @ corpora- 
tion of Delaware i = 


No Drawing. FLed Jan, 16, 1957, Ser. No. 634,590 
; 3 Cirims, (CL, 32—144) 


It is known to apply aminoplast-types of resin-forming 

Condenssics to cotton fubrics and to cure the condensates 
oa the fabrics to impart wush-resistant, wrinkle-resistart 
“Gaishes thereon, und then to make garments, drapes, 
Custains, ard other decorative articles thercfrom. Many 
munufscturem of gurmeats and other articles are still 
Feluctun? to use such Weuted fabrics because of the dif- 
ficustion encountered in making garments thercfrom. 
AMWAZ sucn d.Meultics ste Reedle-cutting, by which is 
GictN Ure te.idency OF a Needic to split the fabric atong 
MeN 2€E9M>. ARoher is the Tesistunce to pressing. For 
cvampic, % iy evtrescly diticult to introduce a sharp 
Ctu>¢ IN mer’s trouscrs made from certain of such 
Stease-tenisteunt fabrics. 

1% a on-vb,cct of the present invention to provide a 
Tiecsys OF Piotsciag gurments, cunuins, drapes, or otber 
earnufaciuccd attics of cotton-contuining fabrics in 

Je> JUxt mentioned are avoided. Ase 
Siet i> tO POvWde a process that is adupted to be 
Ieyed einer iA 4 garment-manufacturing plant or in 
hums to Moke germents und other textile articles 
te wrinkle-restant und crease-proofed. Other 
3 odentuges of the Tavention will be apparent 
ty Ment.oned in the description following. 
broudest aopcct, the process of the Present ine 
VeuIIN INVEIEs the -pp.icatuca of » resin-forming umino- 
plast condwaruie in coa;unstion with » Catalyst to 3 Cote 
S at -n> time befcre or after the making of 
a> OF LCNisie articles, such as drapes, curtains or 
ac. dy; me sondeaasie upon the fabric without 
S i and thea, uficr making the gar- 
S30 curing the condensate there- 
WA Dy o v.AZ!C Pressing Or ironing. 

MW Bas Seca covered thut when certain cutalysts are 
empwred, the aminoplast condensstes may be cured to 

se wimale-resistunt finish on the cotton fabrics 


ntly tapdiy that such curing can be effected by © 


exes oF soning Operation, such as that ob- 
ne use Of a Commercial mange or by hund- 
hocn ctdinury electris iroa or with a steam 
fis oa, These catalysts are mugnoium 
mesviuin perchlorate, WAS nitrate, Zinc per= 
ee and gins fluoderste. From sbout 0.25% to 
ubost 25 . oa the tots! weight of the treating solution, or 
why one of there niciel sults or of a mixture thereof may 
be emptoyed us the cutulyst for the aminoplast conden- 
suten Jescrited hevcinafier. Other catalysts that muy be 
empioved, Put which have the disacvantuge either that 
extreme Cute mas be needed to employ a predstermined 
CONCEHIUTIOA to chest the crease-proofing without damage 
to the fabrics or that tonger times of ironing or repeated 
ironing ure penetalty required, include ammonium chlo- 
Tide, ammonium dissid phosphate, citric acid, tartaric 
acid, and hydrochloric or other acid salts of a hy- 
Growasliphatic wmine including monoethanolamine, di- 
rod “lemine, 2-methy!-2-amino-l-propanol, 2-methyl-2- 
amino - 3.3 - propundiol, tris(hy droxymethyl) aminometh- 
ane, 2-pheny!-2: [Mino-l-propanol, 2-methyl-2-amino-Je 
~— 
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pentanol, 2-aminobutanol, tricthanolamine, 2eamino2- 
ethyl-1-butanol. Mixtures of catalysts, such as, be 
of the metal salts mentioned above, with tbé amiss by 
drochlorides may be used and they are as cffectivi 

tically as the use of the metal salts alone provided ths 
seo of metal salt is in the range of 0.2556/ to <bout 

fo of the total treating solution. 

aoe otherwise stated hercin, the term “csttoa fabsic~ 
is intended to include not only fabrics composed extizcly 
of cotton fibers but also those that contain st Yeast 40% 
by weight of cotton in conjunction with oxker| &bers c> 
continuous filaments. ‘Thus, the fabric may be formed 
of a blend of cotton with one or more of any of the fcl- 
lowing fibers or filaments: viscose rayon, cuprammozicm 
cellulose rayon, ccllulose acctate, polyethylene tereph- 
thalate, nylon, wool, silk, lincn, polymess of at Iezst 
80% acrylonitrile, such ss those available commercially 
under the tradenames Orlon and Acrilan, polycthyiezs, 
and so on. The fabric construction may be of a wide 
varicty, looscly-woven fabrics with large loosely-twisted 
yarns in symmetrical weaves yiclding the best results. 

Others include Oxford cloth, percales, such as, 30 by 30 by 30 
denims, twills, and so on. 

The aminoplast condensates which are rapidly cured, 
by the above catalysts are the resin-formiag separa 
of formaléchyde or equivalent materials, such |as 
formaldchyde, with urea, N-N*-cthyleneurea, | Nee. 
methylencurea, oe such as melamine and” 
substituted melamines, and tetrabydro-e-triazoncs of 
Formula I: 


where R is sclected from the group consisting of 2-hy- 
droxycthyl, 2-mcethy}-2-hydroxyethyl, aad alkgt groups. 
having 2 to 4 carbon atoms. . 

Besides utilizing the water-soluble methylol derivatives 
of the ubove-nitrogen-containing compounds, may 
be used the water-soluble cthers thereof with yale 
cohol, ethy] alcohol, and so on. i 

The concentration of the aminoplast resin-forming cone 
densute in the treuting b-th may he within the range of 1 
to 10% by weigh:. depending upon the particular fabric 
construction and she extent of Creaserresistance Scsired. 

While the aminoplzst condenate and the ‘meta! salt 
are esvexiiul components of the aqucous treating bath, the 
treating Componition may incluce other matenals to im- 
Prove other characteristics such as to modify! the hand. 
Among these other componcnis, there ma: 

Plastic acrylic polymers cither of water-solcbi¢ character 
or in the form of un aqucous dispersion, such as 
tsined by cmulsion polymerization. This ty 

teria] enharccs the creasc-resistance obtained ay 

of the aminoplast condensate. i 


water-insoluble emulsion onan of sboct = 

by weight of arcylic acid, methacrylic acié 

acid with one or more esters of acrylic acid or 

acid with monohydric alcohols having {rom 1/to 12) care 

bon atoms, such as ethanol. methanol, “butanol: and so ca, 
There may be used up to 20% concentration of this mae 
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teria! that may de 

hand and ime: 
tudes a water-solubic polymeric m 
hol, partially saposised poiyv xy] Scetatc, 
¢ or athali-solutce wa! sorbic hydroxy 
ore, starch, ethylene oxide movificd starches, 
; smouat of this 


cludsd for 


Another materiat that may be included is 

‘This may o< of the siticone-type. higher fazty acid ester 
or amide types. such as stearamide, stearic acid, stearin, 
methy! stearate, or salis of the fatty acids, such as sodium 
oleate, sodium stearsic. emulsified waxes, oF minczai oils 
and quaternary ammonium compounds. Examples of the 
quatemary ammorn:um compounds which are suitable are 
those having a long chain hydrocarbon group. such os 
tearyi  pyridin’ chidride, ostadecyl oxymethyl- 
Uiciniomn chloride. and the various quartemary ame- 
tnonium sais described in U.S. Patent 2.351.583. The 


lubricants also tend to impart wster-repellency to the 20 


garments or other srticles in many instances. Up io 


6% of the lubricont may be contained in ihe treating 
do. Tole 
‘Another material that may, be included in the yath is a 
etrant or wetting agent. preferably of non-ionic tyr. 
sapies include atky!pt cnoxypolycthpayethanols hav. 
fF aiky] groups of adout seven to eighteen carbon atoms 


pnd § to €0 or more oxyethylene units, such as heptyl- 
andls. | oxtylphenoxspo cchoxyeth- 
nonyl- 


phene~spolyeshor 
phenoxy poly 3 

Rp ethanols. @otesylphenoxrp 

the Waer Folyesh 

sclfyr-containing agents 

6 t0 60 or more moles 
,of ethylene 0: 

tdodecy], and 

fphenols having 3° 
eatoms: ethylene oxi 

doxylic acids, such as 

and the like or mixtur 


nalozous ethylene oxide conden 

bstcohols, such as ostyl. decyl. lauryl. or cetyl alcohols. 

¢ chylene oxide. derivatives of ctherified or esterified 
POHyAY 
carbon chain, such as sorbitan monostearate containing 
6 to 60 oxyethytene units, ete: block copolymers of 

t ethylene oxide anc propytene oxide comprising a hydro- 

b photic propylene oxide section combined with one or 
tore hydrophilic ethylene oxide sections. 

t Various ways may be employed for treating the fabrics 
or garments with the solution oF composition containing 
the catalyst and aminoplast condensate with or without 
the additional ingredients mentioned above. In one em- 
tediment, the garment may be made out of the cotton 
fabric which may he 3 dyed fabric or if not the garment 
may be dyed and thereafter the garment may be treated 
with the composition either by spraying it upon the gare 
mez: or preferuhty by dipping or immersing the garment 
in the bath. The immersion may te accompanied by 
agitation or may be repeated several times or, if desired, . 
the garment may be squeezed while within the batch 
os between im=:ersions in the bath or both. These Varia- 
tons in the treetment serve to exkance the impregaa- 
tion and penetration to inure thorough aad uniform dis- 
tribution of the treating compesition throughout the gar- 
ment or other article. Thereafter the garment may be 
Cnet under condzions which do not appreciatly cure 
the condense. Generally. the drying is eected at a 
temperature of 200° F. o¢ tess, preferably at room tem- 
perature, and the tempt, selected for a given case 
may depend upon the Perticutar condensate and the 
prerticular catalyst employed. Centrifuging may be used 
to efost preim:nury removal of excess liquid and any 
suitable drying meam may de employed, such as drying 


& oc any temperature thereadove short 0: 


3S low a damp ironing. 


tetradecyl, 3S 


ydroxy compounds having 2 hydrophobic hydro- 45 


4 
ovens, through which heated cir is passed. 
2 the temperature is con:n 
After drying. the garment? or othe? 
is pressed at 3 temperature from about meetin XS 


a 


which scorching or other dctcriorazion of the Soer is 
produced. PrefersSty, the temperature of itoning ot 
pressing is about 275° F. 10 300° During the ivoxins, 
care is tzken to introduce whatever creasing or pleating 


10 is desired and care is taken to avoid zh introduction of 


creases where they are not desired. The ironing may Ss 
effected while the fabric is damp or dzy. Gencraky, 
greater case of ironing is odtained with a slighty camp 
condition. A second dry ironing should presczably fo 
When ironing by hané at the 
normal speed, the conzast of the iron is genersily.ace~ 
quate because of the rapid cure obtained whea the meist 
salt catalysts mentioned above are uss. 

Instead of applying the treating com; 
garment, it may 0: applied to a fabric ia 
tion before it has been cut and converted into a garme=t 
or other textile article. Thus, the fabric may be custom-° 
treated by a textile finisher with the treating compos- 
tion and dried without effecting cure thereof on the 


©5 fabric. The finisher may sell the fabric to the garmcnt- 


manufacterer, who makes the garment in the nérncl 
fashion, and after compteting it eifccts cure simply oy 
ironing or pressing in the manacr Giscussed hezsinabove. 
The manufacturer of the garment in this case may So 


30 the housewife and the same procedure may be employee 


in the maxing of curtains, drapes, and so ox. Tae tr 
ment of the fiat fabsic in this manner should folloz 
dyeing oz other finishing treatment when suck dyeing 
and finishing, as is ususi, involves treatment in an 
aqueous system. The reason for this is to avoid the To- 
moval of the condensate during any subdsequen: dyes 
or finishing ‘operation. The applicavion of the cone 
densute to the flat fabric is often more convenica: sinc 
conventional sizing apparatus and soll-squeeseciag 3>- 

y be used to effect the saturation anc penctrae 
tion of the fabric with the treating material. 

In general, the treatment is flected on ths cutire 
area of the garment or other article but, if desired, ths 
treating composition may be applicd to local arcas 2D 
obtain local effects. 

The advantages of the present invention are rumcrous. 
The risk of needle-cutting during the making of sire 
ments is avoided. Likewise, there is no resistance to ts 
pressing or ironing as would be the case when a5 


50 already crease-proofed fabric or garment is ironed. With 


the garments or other articles made in-accordance with 
the present inven:ion, there is no curing or crease-proot- 
ing until the ironing stcp. This results in the introduction 
of better pleats or creases where they are desired and 
55 enabics the custom pleating of garments cither by ..3° 
manufacturer of the garment or by the home tailor. Tis 
fabrics produced by the present invention require cither 
no pressing or less frequent pressing on each wearing oF 
washing.” - 
60 = The process of the present iavention is useful for the 
production of women’s biousss. skirts, and dresses, men’s 
spost shirts, slacks, sport jackets. and also drapes, cure 
tains and like articles. In connection with the manu- 
fasture of trousers, such as sluchs, which arc cut to 
length and thea cuffed, it is porsibi: by the process of 
the present invention to supply the slacks or other 
trousers to the retail store wish a temporary crease pTO- 
duced by pressing during drying at a tempcrature st 
which relatively little curing or no curing occurs. Upoa 
to measurement of the length of the trousers and forming 
of the cuffs, the fina! creasing may be introduced by = 
simple ironing operation at 2 tempcrature of 212° F.ce 
hisher. = 
The following examples. in which parts ane pot 


6s 


75 ceotages are by weight, are Wustrative of the inventica: 


2,950,553 


Example] . 
A formulation of the following composition is Prepared: 


G. 
600 
120 

80 


Dimethylol-N.N'-cthylencurea ($0%% in water)... 
Emulsion polymer of cthy! acrylate (S0% in water). 
Polytmethovysilovanc) (2577 in water). 
Methylene bis-diamyiphenoxypolycthoxyethanol con- 
taining abou: 9 oxymethylene units... 
Zins nitrate (38% ia water)... 
Poly(vinyl alcohol) (30% in water) 
Water to make 4 liters, y 
The following surmenis are immersed inzo the above 
formulation: ; : 
Q) &.5-0z. cotton twit! troucrs 
» @) 1@oz. cononvJenim spost trousers 
@) 136 x 60 conga broadsloth shirt 
G) $0 x 80 cozton prinssloth shirt 


After removal of excess Yiguid by centrifuging, the gar- 


0.4 
so 
200 


ments white sti!] damp are ironed with a hovschold steam 


iron, This is followed oy a pressing without Neam during 
which the iron iy st between the normal positions for 
wool iad rayon respectively (ahout 375° F.).: Care ic 
taken dufing ironing to avoid the pressing into the gur- 
ment Of undesired creases of wrinkles. The ironing of 
the wouvers is eTesed ia sxch a way as to iatraizce the 
Cosired crosses in Doth back and fron: of the legs therco!. 
In the shiz. short pleats are intred:iced adjucent the bere 
line by she ironing. ahs 
The garments thus prepared are washed: in an avio- 
Matic Washing machine with a commercially availuble 
houschold Iaunofy detergent, After, draining. the: gar- 
ments ‘are hunz up to dry in as wrinkle-free condition as 
+ feaiie. After Crying. the print cloth skirt is subsian- 
tialy com; “yw le-free: the sport Jenin trousers 
* and broadctoth shirt had a few minor wrinkles but 
were suitulc to be worn without furher ironing: and 
the coon twills showed somewhat less perfection but 
needed only a light ironing in a few areus to restore them 
20 FOAL conditien for further weurings. In all Cases, the 
Pleats and creasen previously pressed in remain sharp 


in outline. On wearing the utove-described treated gar- . 


ments, they remain relcively free of wrinkling under the 


same condizions that untreated garments would become <5 


icularty wrinkled and baggy. 
particul r 
Example 2 
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6. 
operation. As in the other garments treated by the pro- 
cedures of the other cxamplcs above, the garments ob- 
tained hercin undergo far Icss wrinkling and retain their 
shape and any desired pteats or creases far longer during 
Normal wear than untreated garments. sal 
Example 5 ‘| 


The same four types. of garments as are described in 

Example 1 are treated in a formulation having! the sams 

- composition as that described in Example J except that 
the zinc nitrate is replaced with 50 crams of a solution 
of maznesiam chloride in water having 3 con¢entration 
of 45°. Similar results are obtained. “As in Example 2, 
the garments in which pleats and creaes are introduced 
during the initial ironing retaia their shape curing ‘weare 
ing and need little or no ironing after washing. : 

It ix to be understood thar changes {nd variations may 
be made without departing from the spisit and scozs of 
the invention as defined in the appended claims. 

T claim: : 

1. A method for producing a wrinkle-resistant textile 
article formed of a cotton fabric which comprises apply> 
ing an aqucous dispersion containing about 1$¢ tc 10% 
by weight of an aminoplast resin-forming ¢. ; and 
about’ 0.25% to about 3 by weizght.of 9 catalyst sclected 
from the group consisting of magne>ium ‘chloride, m=>- 
‘ne.ipm perchlorate. zinc nitrate.) zinc perchlorate, aad. 
zine Quaborate to the fabric to effect impregnation. there= 
of, drying the impregasted fabric at a icmpciature not 
over 200° F. such that appreciatic curing of the con- 
densate is avoided. forming the fabric into un article with 
@ scam therein, ssid scam being formed ’at a time in.the © 
Period extending from’ a time prior to the impregnation 
of the fabric to a time after the Urying of ‘the impreg- 
nated fabric, and subsequently pressing the article con- 
taining the scam at a tempcrature of at Icast 212° F.t0 
effect curing of the condensate simuitancously with the 


ing. | 

2. A method as defined in claim 1 in which the amino- 
plast condensate is a Wwater-dispernidte condensate of forme . 
aldchyJe wtih a member sclocted from the group consist- 
ing of urea, N.N’<cthylencurea, NJN-trimethyleneurea, 
aminotriazines and tetruhyJro-s-triazoncs of the formula ” 


_ A dark printed 80 by 80 cotton skint is treated as de 


scrited in Example J cacept that the dimcthylol-N.N’= 
ethylencures is replaced by $60 grams of an 50% solu- 
tion ia water of cimethoxymezhy] methylol melamine. 
The appearance after Jaundering und drying is good and 
the wrinkle-reisiunce on weuring is as good as that 
obtained for the corresponding type of garment treated 
in Example 1. 
” Example 3 


A shirt and shirt similur to thoxe used in Example. 
are treated in an agucous solution containing $00 grams 
of dimcthovymethylurea and 3% grams of zinc perchlo- 
rate in 10 liters of water. After removing excess by 
centrifuging. the garments are subjected to ironing as in 
Example 1. The fabrics show cow! wrinkle-resistance 
during wearing and require no ironing after washing. 

i Excmple 4 


A pair of denim sport trouwrs, a cotton shirt and a 
cotton print shirt are cach immersed in 3 »lution con- 
taining 300 crams of dimethylol-N.N“cthylencurea and 
30 grams of zinc Nuoretwrute in $ liters of water. After 
Temoving crces und ironing us in Ewmple 1, the gare 
ments are washed and dricd in as wrinkle-free a con- 
dition as pointe. At the compictiva of drying. they 
exhibit substantially complete freedom from wrinkles 20 


that they may be worn without an ironing or prening gs 


where R is sclecte3 from the group consisti f of Zaye 
Groxycthyl, 2-methyl-2-hydroxycthyl, and! al&y3) groups 
having 1 to 4 carbon atoms, % cl 
3. A method as defined in claim 1 in which portions 
of the fabric in the’ aricle are overlapped and| the over 
lapped portions are subjected to the pressing whereby at 
least one predetermined crease is introduced into the 
article by the pressing. : i 
References Cited in the file of this patext 
UNITED STATES PATENTS _ 
Bass et al. -- Aug. 20, 2523 
Meyer - oe. May 7, 1946 
Eisclstcia —. Oct! 17, 1950 
Miller et al. = June 28, 1955 
Stewast ---- a. July 37, 1956 
ioe eal. Nov. 6, 1956 
Fe a 24, 1957 
Keim mee 33, 1953 
_ OTHER REFERENCES 
Ellis: Chemistry of Synthetic Nevins, vol. I, 1935, Reine - 
hold Publishing Corp. pages 631 and 622. ; 


2,326,605 
2,400,016 
2,526,462 
2.711.971 
2.755.198 
2.769.584 
2.837.568 
_ 2326,500 


£m tee 


: cae ote : rages R 
eof BEE Wr 
c 
7 
o 


2,731,366 


prodcuss FOR IMPROVING CELLULOSE TEATILE 
t MATERIALS AND PRODUCT TiERIOF 
Briuap v. Neibaitz, 
Riicnicns ana ifust Bcide 
Germany, assiquors io Dadische A= 
Aktiengesclischast, Ludwigsh=fen & 
} No Drawing. Application August 16, 1952, 
Scriai No. 304,34. 


citims priority, application Germany August i3, 1951 
f 12 Claims, (Ci. 117—64) 


{ 
invention relates to @ process for improving 
ccliflose textile materials by irnpregnating with methylol 
compounds of 4,5-dihydroxyimidazolidone and to cellu- 
lose}textite materials thus treated. 
Fer improving cellulose fibres it is advantageous to use 
methylol compounds of low-molecular nitrogenous com- 
pougids having the following g-ouping: 


=), Germany 


ag eee OL 
° 


NHCH,OH 


or their initial materials. 
These compounds, either on the surface of or withia 
ior of the fibres, are converted into resinous con- 
tion preducts in the presence of acids or acid-react- 
ing Yompounds, preferably at elevated temperatures> 

We have now found that creascproof and watezproof 
imp&cgnations can be prepared on textiles on the basis of 
natgral or regenerated cellulose by treating the textiles 
with solutions cf methylol compounds of 4,5-dihydrox- 
yinfidazolidone in the presence of acid-reacting harden- 
ing catalysts, as for example acids, acid-reacting salts cr 
potgntialiy acid compounds (i. ¢. compounds which ze- 
act acid when heated or in the presence of methylol com- 
pounds, as for example ammonium s2lts). 

Suitable 4.5 - dihydroxyimidazoline of which the 
a Sie compounds may be employed according to this 
invéns‘on, are for example the 4,5-dihydroxyimidazoli- 
dont of the following constitution: 

$ 110.CH—NH 

iN. 

. — 

i 1O.CL—=NE - 
{int which X represents O, Sor NH) and also the 4,5- 
dihgdroxyimidazolidusies of diacetyl, benzil and the like, 
in denezal monoureins of a-3-dicarbonyl compouzcs. 

E+ methylol compounds we mean the addition products 
of $ or 2 mels cf formaldehyde to 1 mol of a monouzein, 
or the water-soluble initial condensation products of these 
subbtances, or miatures of the addition products and the 
init@l condensation products. Description of the 
methylol compounds is set forth in greater detail in the 
appfication of Von Reibnitz, et al., Serial No. 304,841, 
fag August 16, 1952. 

id order to carry out the process, the textile material 
is peferably impregnated with an aqueous solutic: of 
the$methylol compounds and the hardenizg catalyst, 
dricgi, for cxample at 40° to 85° C., and then heated for 
a short time at a higher temperature, preferably at from 
130" to 140° C. 

According to another modification of the process, the 
meti:ylol compounds may be, produced from the 4,5-di- 
hnydgoxyimsidazolidones and formaldehyde on the fibres 
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and then hurcencc. 
moiccuiar substa 
ampic of u 
plas<-forning 
Curing the impre. 
ing the imprega 


¢ is alsc po: 
sionai ¢s 
I reacting 
with the ay imicazolicones to fora: 
resinous Co: wunss arc 


MQ Wet 


murkatle that they have a Sigher aorasion 
textiles t th methyiol coz 3 


the process, and the treated goods are also unobdjcction- 
of view of odour. The dath sta- 
the addition ci the 


abic from the 5 
bility is aiso very go0é even aiier 
hardening catalyst. 

According io a further modifcation of the process, 
waserproof coatings and waterproof embossed eSecsts 
can be prepared on textiles. Sor this purpose the tex- 
tiles are impregnated & & sdivtios of ghe mezhylol 
compounds of 4,5-dihydroxyimidazolicones and dried, 
for example az: 40° t0 85° C. The textiles ars then cal- 
endered or embdossed, with or iction, at about 
110° to 150° C. under high pressv we same 
time 2 giossy and embossed effec: are cbtained. acy are 
then heated for 5 to 10 minutes at her temperatures, 
pockerably De 3 RUiies Secome water- 
proof b: te a chintz Snisiz. 

la order to proof sicssy efect, in 
particular with staple fioze fabrics, there may be added 
to the solutions of the methylol-4,5-dihydroxyimidazoli- - 
cones at the same time fi Ng cgents, as fer example 

molecular poiyglycol cthers, pclyviny! pyrrolidone, 
polyacrylic acid and derivatives thereof, poly: i 
dazole, saponification products of peiyacrylonit 
polyacrylic acid esters, polyvinyl alcoko!, soluble starch, 
Cextrine, or cellulose ethers or esters aiso animal glue 
and amides chtained 
phatic czzbo; a 

The follow I! further Wustrate this in- 
vention but tic invention is rot restricied to these ex- 
amples. The parts azc by weighi. 

Cxampie I 

120 to i406 parts of the cimethylol-,S-cihydroxyimi- 
dazolidone are dissolved in 1066 parts of water and 20 to 
25 parts of zinc chlozids are added. A stapic £5re fabric 
is impregnated with this liquor, scucezed ont and dried 

thea heated for S$ minutes at 
220° C. After this treatment it Las a very gocd crcase- 
proof eftcct which is stable to washing. Tse swelling 
value is reduced by about +5 per cent. 


Exemple 2 


120 to 160 varts of the moromeihyiol-4,5-cikydroxyi- 
midazolicone ure dissolved in 1000 parts of water, and 2 
to 3 parts of ammonium nitrate and 1 to 2 parts of am- 
monium acetate are added. A staple fibre fabric is 
treated with this iquor as described ix Example 1 and 
it thea has a very good creaseproof cfiect whici: is stable 
to washing and the swelling. value is reduced by about 45 
per cent. 

Examp!. 5 


4 parts of ar:monium chioride sre added to 1000 parts 
of an 8 per cent aqueous sclution of an initial condensa- 
tion product from the 4,5-dihydroxyimidazolidone ard 
formaldehyde (molecular rotio 1:2). .There is then 
zdded an coaulsion of 30 par's of a paraiz wax mixture 
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3 
Coctzining zirconium or aluminium hydroxide in 100 parts 
of water. A cotton fabric is impregnated with this mix- 
ture, squcczed out and dricd at 70°.C. The fabric is then 


calendered under pressure at 120° C. and then heated 


for 5 minutes at 130° C. 
The fabric acquires ~ ,chintz-like coating with a glossy 
effect which is stableto: water, 


Example 4 


130 parts: of the dimezhylol-4,5-dihydroxyimidazoli- 
done are dissolved ia 900 parts of water, and 3 parts of 
ammonium nitrate and 2 parts of ammozium acctate are 
added. 20 parts of a saponification product of an inter- 

* polymer of acrylonitrile and methyl] acrylate in 100 parts 
of water are then added. A staple fibre fabric is im- 
pregnated with this liquor and then further treated as 
described in Example 3. 

The fabric. thereby acquires a coating having a glossy 
effect which is stable to water. 


Example 5 


160 parts of dimethylol-4,5-dihydroxyimidazolidone 
and 56 parts of ethylene glycol are’ dissolved together 
with 4 parts of diammonium phosphate i in 1000 parts of 
water. ‘A staple fibre fabric is impregnated with this 
liquor, squeezed out, dried at 70° C. and then heated for 
5S minutes at 170° C. The fabric thus treated has a 
creaseproof effect which is stable to water and has a re- 
duced swelling valuc. 

Example 6 


120 parts of the dimethylol-4,5-dihydroxyimidazoli- 
done and 42 parts of ethylene glycol are. dissolved in 900 
parts of water. 20 parts of polyvinyl alcohol and 5 parts 
of ammonium nitrate and 0.5 part of sodium bicarbonate 
or acetatc in 100 parts of water are added to the solution. 
A staple fibre fabric is impregnated with this liquor, 
squeezed out and dried. It is then calendcred 1 to 3 
times under high pressure at.120° C. and then heated for 
S minutes at 130° C. Tae fabric acquires a washable 
coating with a glossy effect which is stable to water. 

What we claim is: 

1. A process for the production of impregnations on 
cellulose textiles which comprises impregnating the tex- 
tiles with a solution of a methylol compound of a 4,5- 
dihydroxyimidazolidose in the presence of an acid-re- 
acting hardening catalyst, drying and heating then the im- 
pregnated textiles to harden the impregnating agent em- 

yed. 
oe A process for the production of impregnations on 


cellulose textiles whirl. co: 
tiles with 2 solutica of 2 rmozh;e: 
hydroxyimidazolidene in the sresence of 

hardening catalyst, crying and hating 

nated textiles to hardea tis in prem nS ugeul cm- 
ployed. 

3. A process 25 ciaim 2 wherets 2 diarethylol- 
4,S-dihydroxyimiczzel! ze is used. | 

4. A process as cluimed in claim 2 wheres Tm0n0- 
methylol-4, S-dihycroxyimisazoii: done is used. 

5. A process cs ciaicicd in siainy 2 _ wherein, the 
methylol compornds of 4,5-dihy 
prepared in ths textiles from ‘g!yoxel 3 
formaldeyce. sel nt 

6. A process as cizimed in clain: 2 wiezcin metayiol 
compounds of amiaoyp! est-forming sabstn c.3 sciecied 
from the class consisting of urea, urethanes and SELES 
are also aédec. 

702A Process as claimed ia claim: 2 wei pols yhydsic 
alcohols are 2!so added. 

8. A process as claimed in claim 2 ries water- 
repellent substances are also added. 

9. A process as claimed in claim 2 wherein fi Rnishing 
agents are also added. | " 

10. A process for tic production of gnations cn 
cellulose textiles which comprises impreziaiing the tex- 
tiles with a solution of a methylol comDena “ot 4,5-di- 
hydroxyimidazolidoxe in the presence of an acid-reacting 
hardening catalyst, calandezing the imprégnated textiles 
after drying and heating then the. textiles 10 harden the 
impregnating agent. 

11. A process for the production of ii inipregaations on 
cellulose textiles which ccon:prises impr egnating ihe tex- 
tiies with a solution of a mctkylo: compound ot 4,5-di- 
hydroxyimidazolidone in-the prescace of 32 scid-reacting 
hardening catalyst, calendering the imp: regnated fabric 

utter drying toa temperature from 110*|.C. to 150° C. 
and heating then the textiles.to a temperature from 120° 
C. to 140° C. to harden the impreynating agent. 

12. Cellulose textiles having an impregnstion of a 
eS methy!ol compound of 4, ee ES 
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. following descrigtion of our preferred method of mai 

“facture of garments of the type illustrated) jn’ the . 
companying drawings. It is to\ be understood, however. _ 
that we are not to be limited to’ any precise form, style st 
or design of garment nor to any precise fabric treated 
in accordance with our process. nor to any precise resin 


. Or mixture of resins of the thermio-seiting type. ‘as our 


invention, as, defined in) the appended claims. can be 


10 embodicd in a plurality and varicty of forms and the 


aie eet ee ee 


"Retering to the drawings: 
Fig. 1 Sa sectional ‘elevational. view ‘of an ova 
employed in our improved process, this vicw Musteating. 


‘The invention, in general, rae to samen mane. 1 Se fall i ence ene mapnind om 3 Tk 


facture and more particularly relates to .an improved: 


method of production of garments of variable sizes, 
types’ and styles which, despitc numcrous and repeated 


- washings, are free from wrinkles, retain all pleating and 


_ereases made therein during manufacture, and require 


* po pressing to afford presentable, attractive and neat ap- 


pearing apparel. 

Tn recent years, various methods have, been developed 
in the art for treating fabrics to impart durable crease 
resistance to the fabrics. The majority of these methods - 


involve the use of thermo-setting resins and, in the early | 


* stages of these developments, the fabric was impreg- 


* pated with an aqueous solution of a single resin of this 


type, and dried at a temperature sufficiently high to effect 
polymerization of the resin or setting thereof in the 
fabric. Due to the harsh effects of the resins on the fibers, 
which were rendered uoduly brittle, the tensile streagth 
as well as*tear strength of the fabric suffered consider- 
ably and garments made therefrom had but litue life 
and durability. Later developments have overcome these 
disadvantages to sor-¢ extent by impregnating the fabrics 


with an aqueous solution of a mixture of two or moro. 


thermosetting resins together with softeners and the like, 
drying the treated fabric, and thereafter curing or sctting 


. the mixed resins in the fabric by polymerization of the 


resins by heat either as the fabric is being dried or during 
@ stage of mechanically pleating the same. 

garments made frem fabrics containing resins which have 
thus becn set-cannot be given durable creases and sub- 
stantially all garments manufactured in accordance with 
the foregoing methods of curing and setting the resin in 
the fabric previously to creasing must be catefully pressed. 
_after washing or cleaning and crcases re-sct thercin by 
hand or mechanical pressing. 

A primary’object of our invention is to provide a 
method of ‘manufacturing press-free crease retained gar- 
ments having thermosciting resins therein which includes 
the stcp of polymerization of the contuined resins siter 


“the garments have becn completely finished and are other- - 


wisc ready to wear. - 

+ Another imporiant object of the present invention is 
to provide press-free ercasc retained garments which will 
withstand numcrous washings without loss of crcascs 
or pleuts and which are free from wrinkles after diying 


..and during wear. 


A still further object of our present invention is to 
provide a:method of tic indicated nature for manufoc- 
turing press-free crease retained garments which is addi- 
tionally characterized, by controling the quantity of the 
introcuecd non-polymerizcd resins so that the material 


.0f the garments can be casily handhd dusiag che cut- 


mounted on a portable truck. - 
Fig. 2 is side elevational view of a garment treated. 


“ia accordance with our improved process. i 


Fig. 3 is a fragmentary sectional view taken on the 
tine 3—3 of Fiz. 4. | 

Rig, <)is{a cross-sectional iow aken) onan, Se 
of Fig. 2. : 

As illustrated in the aecompdnying drawings, a. 
ment, 11. is provided which is press-free and which Te- 
tains its creascs despite numerous washings, the fat 


_ Of the garment being impregnated with an initially water- 


soluble polymerizable resin 22.. The fabric from which 


* the garment 11 js made’ is cut ta the shape and! style 


of the erd garment, is sewn; finished and then presped” 
to provide: creascs 13.and 14 therein.» Thereafter, the 
garment 11, along with other similarly processed, is dis- 
posed on a portable rack 16, using a conventional’ gar- 
ment hanger 17; tho' rack 16 being mounted conveniently 
upon a portable truck 18 for convenient trans; 
of garments and movement into and out of an even! 19 
eae described, ~ 

. sccordance with our invention, we initially prepare 
an ‘squcous solution of a mixture of wetcr-soliible thermo- 
setting resins; the solution preferably but not necessarily 


. contcining a suitable textile softencr, as well ax a suit 


able deodorant. While there are a plurality of rctins 
suitable for our purpose, as well as a number of textile 
softeners and deodorants all commercially available for 
making up the indicated aqueous ‘Solution, we have suce 
cessfully employed the commercially availzble materials 
Set out below in the amounts and percentages indicated 
to provide our press-frce, ereasc-retained! garments. And, 
while our process may be practiced for the production 
of garments made up from a varicty of different textiles, 
we have bad eminent success with washable pure cotton. 
“In. preparing our! preferred aqueous —— we first 
provide a mixture of approximaicly thrce gal 
thermosetting urea formaidchyde resin and papeed 
ly two. gallons of a thermosetting methysated sEcaol 
melamine resin or a thermo-cetting sesin “gener. 
ferred to in the art as a melamine formaldchyd> resin. 


_ To this mixture. and for purposes of accclerating |the 


curing of the’resins, we add a'small amount, say approxi- 
mately three pints, of an organic acid-type catalyst. - 
Further, approximately three pounds ¢f aay -textite 30% 


Re 


. ener known to the textile art may be dissolved in ater 


. ting, sewing, pressing and otherwise finishing of the .gar-.: * 
. ™ents prior to the polynierization of the resins contained . 


" in the finishod garments. ° 


*-Other objects “of. our, Tnvention, 


anc added to the shove mixturs, cad we may! finaity/in- 


troduce approximately { 
solved ii in) water, for inhibi 


mixture is ther introduced 


* mately twenty-£ 


20 


“ onathor with me of . 
sis she advantageous: *features tharcof, Set appear: from ‘the. 


quiatitative agqucous solution. Ths, dur! 20 
* volume oF appronidiate:y one hundred 


+e tee owe Ge ue et 


+ Makers 6 
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thermosetting uzca % 


tcly 2% percer: 
y 2% percent of a deodorant, in 29; 
one cd gations of water. 
Sefors impregnating any of the cozon fabrics with the 
d solution, we prefetabiy thoroughly wass 
a suitable squcous 20a so i 
2 suitable detergent to remove starch, seiat 
matter or other impuritics so 3s tO 
cing of the material, and thereafter 
rinse the washed fabrics thoroughly in clear tinss water. 
Tho wast>3 and rinsed fabrics 
esto rolls sud then exch selected fabric is successively 
and costisvously impregnated with the above-described 
solution by passing the fabrics through a conventional 
igging or padding machine, is streiched sad sized on a 
stzcdaré tenter frame and simulsncously <zicd as it 
passes alonz the frame, and is fiazily roulce caio 3 Suite 
able doum for transportation to a garment 
where ths treated fabric is cut, scwed, 
pressed to provide ths compicted garmich: prior to ths 
final step of sudjectins the Saished = 
of deat in a garmeni-seting oven 29 efect polymerizaioa 
and sstting of the resins in the garment as an entirety. 
Preferably, we doubledip the fabrics in the abovede- 
scribed aquecus solution to insure approximately 100% 
pick-up of the solution Sy the fabzic, and pass the im- 
pregnated fadric through squeegee roticrs operating under 
forced pressure to extract excess solution. 
In the padding scp including squeezing of the fadric, 
approximately 70% to SOS by weight of ‘the solution 
is retained ia the fabric as ik icaves the padding machine 


- Zor passage throuch the tenter frame for stretching and 


setting to size as t0 width. Whenever it is desired to im- 
part a s.cchanical finish to the fabric, a conventional 
flat nip calendar cana’ te empioyed in conjunction with 
the tenser frame, the ‘rolls of the calendar Ocing heated 


. tO approximatcly 250° F. to 300° F. for effecting the 


mechzsical finish. It is to be understood that « drying 

sphere Of approximately 200° F. is maintainsd as 
the fabric is passed along the tenter frame; such drying 
atmosphere being substantially below the temperature 
required t© cure, sct or polymerize the resins on the 
fabric. Thai is to say, polymerization of the copoly- 
mezs of the two resin forming ingredients of the solution 
with which the fabric is impregnated is dcliveratcly avoid- 
¢d in our improved method during the stages of padding, 
sitetchittg, finishing and drying. 

The final or’ take-off roller upon which the fabric 
is rolled after passace through the tenter frame and 
fist nip calendar, if used, may or may not be heated 
depending upoa the 'degiee of crease resistance desired 
in the fudric and this is dependent upon the type of 

rt % processcd; heating of this final or take-off 
ig an increasc in the crease Tes 
ic. Preicrably, we so contro 
ying of the solution-impregnated fabrics as to retain 
Of the moisture comicnt Over, 
re of the fadrics. The extire 
drum oz roller with the processed or impzegnated fabric 
containing the residual moisture content mentiond is 
chen transfeered to 2 gasment pzeparai 
it being under- 
as worked upon by the garment 
ins Gapoly Zed OF UNKSct resins, 

Aiter garments. have doce 
ing, finishing and presi 
by a- mechanical pica 
disposed ia'a g 
petatute with 
* ticicut time to 


siwod tbat the fabri 


A may includ: picating 

siep. the entire garments are 
yy ul a tems . 

a foo a sufe 
tion and sct- 75 ‘contained resin in-atu ro 


smcnt to the action * 


“2 
ting of the resin in the garments to a water-insoluble 
state. Of course, the tempersiure ranges maintained ia 
the garment-sctting oven as weil. cs the time ranges of 
exposure of the garments to the elevated tempcratuscs 
depend upoa the 7am weigh: of the {2 
which the garments arc made as well as the styles of 
the garments. Wish re ly light-weight cotton 
ments, a temperaiure range of approxis 350° F. 
to 420° F., and a tims of exposure of approximately 15 
minutes, satisfacteril:: cures the coniaised resins and ef- 
fects polymerization thercos to 3 wster-insoluble s: 
For beavier fabrics, the temperature range maintai 
in the garment-setting oven is between 400° F. and 450° 
F. with garment exposure time of approximatcly 15 to 
20 minutes. . 

The parsicuiar oven Ww we have successully em- 
ployed ia our improved ou, which is a gas-fice 
oven although other types may 9c used, hos a capacity A 
of approximately 90 of such gazmenis as dlouses, jermuda 

jackets, pedal pushers and shorts, and of ap- 
y 36 dresses, siacks, spozt trouscrs, and the 
like. “ssc Usual controls are included for regulating 
the temperature of the garment-setting oven, including 
a throttling valve for adjusting the air snd gas Row, aad 
also including a high-timit valve for cuiting of gas dow 
whenever the temperazure reaches a predetermined high 
velue, say 370° F. Suitabic vents are provided in the 
oven for allowing escaps of air as well as escape. of 
vapors emanating froin the heated polymerizable Tesins. 
The oven preferably iacludes a plurality of interiorly 
mounted thermo-coupies arrsnged at various locations 
within the oven; such thermo-coup!es being electrically 
connected to an indicator for testing the temperature in 
the oven at such various locazions and for indicating the 
necessity of any adjustments of air or gas flow that might 
be made to insure uniform heating of all garments placed 
in the oven. 

Our improved mcthod Ssreinabove described has been 
sucezssfully practiced in conacction with the, production 
of thousands of garmenis in which creases as well as 
pleats have been forme¢. Cotton garments manufac- 
tured and processed in accordance with the foregoing 
steps have been subd: 2 ‘to a nationally recognized 
testing saboratory with the zequest that they -be tested 
for their press-frce crease reieniion qualities or proper- 
tics. This laboratory aiachinc-washed these gafments 
in commercial-type washing machines and reported that 
after approximately chirty of such washings there was no 
wrinkiag in the garments, <ecuses were retained and 
were sharp, and no pressing of the garments was con- 
Sidcred necessary. 

It is to be understood that the appended claims are to 
be ‘accorded a range of ccuivalents commensurate in 
scope with the advance “: Over the prior art. 

We claim: 

1 In a process of manufacturing garments unre- 
stricted 3s to sty'e, size, design and type wherein a gar- 
ment fatric is impregnatca with an aqucous solutica of 
a polymesizadle scsin and th dat 
a temperature bclow the colyn ure of 
the resin so as to mainiain the conta 

imatcly 2% to £6 
ture is retsined in the fa: the steds of ci 
fabric containing the resin in an unpolym: 
to the size, shape ~..: style of J. 
id fabric to pi 


f r20is 
iS said 
pod state 
oats, sewing 

2 scams, Snishing 


+ the cut ont sewn f5! enis of Ce, 


Sites styles and de: 


ow Srease 
in cach of the cony 


od garments at random locations" 
xf and styles of the 
cing “the in: 


Aan une © 
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Ses : 5 3 
are pressfsce and the imparted creases therein are un- 
aNccted after repeated washings of the garments. 

2. A method of ‘mznufacturias ready-to-wear press- 
{rec garments unrestricted as to size, shape, style or de- 
sign and possessing creasc-retention propertics, saic 
tacthod comprising the steps of impregnating the fabric 
of which the garments are made with an aqucous solu- 
tion of a polymrrizable resin, extracting excess solution 

* from the fabric to-a predetermined extent causing the re- 
tention in the fabric of approximazely 70 percent by 
weight of the resin, drying the fabric at 2 temperature 
insufficient to polymerizs the contained :csin and to an 
extent as to retain opproximately’2 perceat to 8 percent of 
moisture thercin, making up from the resin-impregnated 

* and moisture-containing fabric a number of ready-to-wear 
garments including the pressing of at least onc crease in 
each thereof, and thezcaficr baking the made up gar- 
ments in a garment-sctting oven under tomperaturcs 
Tanging between 350° F. to 450° F. to polymerize and 
sct the contained resin to a water-insoluble statc whereby 
washable ready-to-wear press-frce garments are provided 
Wish the imparted crease or creases retained therein after 
Tepeated washings of the garments. 

3. A method of manufacturing ready-to-wear press- 
free garments unfestricted as to size, shape, stylc or de- 
sign and possessing crease-retestion propertics, said 
method comprising the sicps of providing an aqueous 
solution of a mixture of watcr-soludle polymerizable 
resins, impregnating the fabric of which the garments 
ate made with said aqucous solution, extsacting excess 
solution from the garments to a predetermined extent 
to leave approximately 70 percent by weight of the resins 


therein, drying the solution-impregnated fabzic at a tem- . 


. perature insufficient to polymerize the contained resins 
aad to an extent as to retain approximately 2 percent to 
percent moisture therein, making up from the moisture- 
containing fabric a’ number of ready-to-wear garments 

including the pressing of at Icast ons creaso in each 

of sc garments during the making up thereof, and there- 
after baking the made up garments in a garment-setting 
oven under temperatures ranging between 350° F. and 

400° F. to polymerize and set.the contained resins to a 

water-insoluble state whereby washable ready-to-wear 


- o i 
press-frec garments are provided with the imparted crdase 
Or creases retained therein after repeatcé washings 
. the garments. : i 
4. A method of manufacturing a ready-to-wear press- 


5 {ree crcasc-rctained garment comprising the manufacture 


ing steps of impregnating a fabric of which the garment 
is to be made with an aqucous solution of a polymerizable - 
resin, extracting a portion of the solution from the fabric 
$0 as to retain thercin a major amount by weicht of the 


10 resin, thereafter partially drying the resin-impregnated - 


fabric at a temperature below the polymcrizition tem- 
ecatcrelotatelcontaiaedivesalendiestantencaesoiscta 
“approximately 2 rercent to 8 percent of moisture in the 
fabzic, making up a-garment unrestricted as to size, shape. 


15 style or design from the misture-contaiains resin-im- 


pregnatcd fabric, imparting at least one crease into the 
-garmeni suring the making up thercof and prior to the 
completion thereof, finally curing the impregnated, par- . 
tially-dried and made up garment to insolubilize the 


20 resin in situ, whereby a washable ready-to-wear press- 


free garment is provided with at least onc imparted 
crease therein which is unaffected by repeated washings 
of the garment and with uncreased arcas adjacent to, as 


"well as remote from a creased location of the garment 
25 which are press-free after repcated washings of the gar-’ 
ment. Yipes 
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FACTURE GF CY 


‘This invention relates to novel, processes for tac manu- 
1 of componitions of matter and the resa' 

positions of matter. The invention is uo directed to 
protesses for improv » impregna- 
Hon with suid componition ane textites resuiting from said 
pracesses. | 

We have discovered a process fo a © of 
= chemical composition by the interacior Jf urea. glyoxal, 
and formaidchyde in onc ndi- 
tions which, process Was 
which ix maintained curing the reaction is Sd: 
nafrowly cri at pHs Sclow approximately 4. it is 
digficult to ave ‘3 the formation of acetylene diurea and/or 
derivatives thereof and for the reactants to condease and 
polymerize into higher mokcutar wet substances which 
ame inferior to the monomeric compounds of our inven- 
tion, for the uses ts dexerided below: at pis of above 
6, there is iexcessive amuant of ¢ iscoloraiion of the 


rhoduct, and=reduced yicid of the new compound, 
"The actual structure of the chemizal compound ob- 

tiancd dy this invention is not known with certainty: 

sks Smee it is Known that the product of the presc; 

ve 


; rent from those, obtained by earlier work- 
ers in this ficit. i 

lf we follow the. teachings of United States Patent 
QYST4.414 (os. Example 1). which operates at pH's he- 
Igw 4. wi y glyoxal diuzea which is 
relatively as such, is essentiatiy i 

fective to produce shrinkage control, crease rs 
Jnd smooth drying propertics, when applied to ce: 
goods. Morcover. the product of our invention is fur- 
sher differentiated as follow: If Example | of United 
states Patent 2.574.114 is ca od out lo completion, the 
Zeaction product i dy reacting formaldchyde with 
glyoxal diu: ca in an alaahac solution, dos produce note- 
Able improvements inthe shriakage. crease and smooth 
Urying properties of cellulosic geods treated v same. 

it is essential to noice that the resus 

eth retains considcrable chlorine if it is bl 

chlorine containing bleach. and the fabric turns brown 
nd loses 50 to 80% of its strength if it is pressed ¥ 
m hot iron after bleaching. As opposed to this. fad: 

seated with the product of our invention zesists the dex- 

vadstive effects of chlorine-cont ning bles . and 

kemains white and loses littl: or 10 strength afier being 

pressed with a hot iron. 

According to the teachings of Reibnitz in United S:zics 
Patent 2.764.573, glyoxal monourcins form oaly under 
alkaline conditions. “Cherefore, i uppears certain that 
the product of our invention is not a glyoxal monourein 

rc derivative of same. because we ractice our invention 
only ina acidic medium of pl + to 6 and preferabty 
at pH of 5.2 to 5.8. It-is.also interesting to note that 
if we fotlow the teachings of Reionitz and form the glyoxal 
monourcia in on alkaline medium. the resulting reaction 
system becomes highly dixcdiored.. }€ this is further re- 
acted with formaldehyde directly, the solution of the 
methyloi derivative is dark brown ia color and 

j Uscotors cfoth to whic it is applied. Only by first 
. jsolating the glyoxal monourcin and then reacting it with 
4 formaldehyde can 2 compound be obtained according 
‘to the tcachings of Reibnitz which is of sufficiently low 


’ 


s 


< 

color that it can be applied to eta wihout discoloriag 

same. As co ol to this, the aiuct of our inven- 

tie IN of Ow t color and it is obtained dizccuy 

in x Single. simple reaction. 

We have. furthermore, discovered 

composition is usctul to improve the cimeasionsal siz 

and to impart creuse recovery ‘operties to ccliul 

text Another novel feature i i 

the light fastness of colored textti 

with our chemical composition, remains essentially ua- 

impaired. The absence of harms fects on the ligt 

faszness of dyesiuits when using toc composition of © 

invention, is uniformly appar ith many classes of 
ulls. such as direct dyes, ¢ “zo and developed 
and the newer reacts vc dyes which contsin = 

scuctive group siuca as cyan ride (as describes 

ia the American Dyestufi Reposicr, xo. 2 

(1958) and 47, No. Il, po. 377-" .3 (1958) or viry: 

sulfon as described in the Americus Dyestuff Reporecr 

47, No. 24, pp- 895-899 (195$)) and which combine 

chemically with cellulose ané Sccome a2 integrai pa 

of the fiber to yicld a dycd fs possessing excelent 

brilliance and good fastness to lig’ 


This ubsence of deleteric. ct on light fastness : 


25 2 surprising discovery since 


fastness of dycd textites is usually ‘ciminiss z 

by tecarments intended to provide cimexsional stabiliza- 
tion and crease resistance when using materials presently 
available, especially with the treatmenis classified as “chlo- 
rinc resistant.” 

While it is an important object of this invention % 
produce shrink resistant, “wash-and-wear™ eficcts on 
colored cellulosic textiics obtained by various methocs 
of Cycing und priating. and with unimpaired light fast- 
ness. the invention is: likewise applicable to white or 
predominantly white’ fabrics. Jn the case of white goods. 
our invention is also of great value for the reason that 
no objectionabie ysllowing of the white fabric occurs in 
contrast to certain treatments presently used. Further- 
more. there is. in the practice of this invention, no prob- 
lem incurred by the generation of objectionable odors, 
and the treated cloth is highly resistant to the cegradative 
efiects of chlorine bleaching and hot pressing. 

Cotton or rayon fabrics are srequcnuy treated with 
a water-soluble resin, and thea subjected io 2 mecharical 
treatment. such as schreincrizing. embossing, or glazing. 
followed by curing of the resin to provide wash-and- 
wear effects. The compositions of this invention can be 
used in such applications and are well suited for this type 
of work. Y ' 

‘The compositions of our invention are advantageously 
prepared by first forming an aqueous mixture of formalde- 
hyde. glyoxal and urca and in the mole ratio of 2 to 
2$:1:1. then adjusting the pH of the mixture to at least 


55 about 4.0 but not more than about 6.0. Reaction can 


take place without the application of external heat or heat 
can be applicd to accelerate the reaction. The mixture 
during reaction ix maintained at a temperature W i 
the range of about 2$° C. to avout $5° C. for a 2- 
period of time ranging from 30 minutes to 72 
For best results in case of reaction and optimum proper- 
tics of the resulting composition, the pH of the rea 
mixture is preferably mai incd at 5.2 to $.8 and its tc: 
perature is maintained within the range of 60° C. to 95° 
C. under which conditions a zeactich time of 30 minutes 
to 5 hours is normally sufficient. The product, thus ob- 
taincd. is employed dircczly in the treatment of textiles 
or it can be further altered. c.z.. to change its water cone 
tent or to add other materi © provice special effects. 
In treating cc..Jlosic rextiles with the compositions of 
our invention, the cctlulosic icxtile is impregnated with 
an‘aqucous or alcoholic solusivn advantageously contain- 
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3 
ing 2 to 20 weight percent solids. (i.c., the reaction prod- 
uct of formaldchyde, glyoxal and urca) and an acid cata- 


, lyst_as hereinafter more fully described. ‘The imprcg- 
nated textile is then passed through squeeze. rolls or other 


device to remove cxcess solution and provide the desired 5& 


amount of pick up. Next, the impregnated textile is 
dried, followed by curing, or, if desired, the. drying and: 
curing’can be performed at the samc time. In any cvent, 
the impregnated textile is subjcctcd to curing conditions 


- so that the formaldchyde-urea-glyoxal-reaction product 10 


carricd thereon is. converted to an insoluble material. 
Curing is advantageously carried out at a. temperature in 
the range of about 200° F., preferably about 280° F., 
to about 400° F. and usually requircs about 30 seconds 
to 600 seconds. i 

The following examples illustrate our invention, but it 
is to be understood that the invention is not to be limited 
to these examples. All proportions and parts are by 
weight. Wet pick-up percentages and percentages of com- 


ponents. employed in dycing operations’ are all based on 20 


the weight of fabric being treated. - 
Example I . 


? 
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Example 3 

150 parts of the product of Example 1 arc dissolved in 
1000 parts, of water, and 10 “parts of malci¢ acid: are 
added. d 

White cotton broadcloth is immersed in thik solution, 
the excess liquid removed by passing through squeeze 
rolls to give a wet pick-up ‘of approximately '65 weight 
percent. The impregnated fabric was dricd 2 minutes 
ut 250° F., then cured 2 minutes at 330° F. The result- 
ing treated fabric was essentially free of objectionable 
odor and the whiteness of the fabric was ‘unimpaired by 
the treatment. The fabric showed approximately 260 de- 
grees crease recovery (total of warp plus filling). and . 
after washing with soap and sodium hypochlorite’ bicach, 
and hanging, the fabric dricd with a smooth appearance 
and suffered no discoloration or loss in strength even when 
pressed with a hot iron; thus, demonstrating the proper- 
ties known as “wash-and-wear” and chlorine resistance. 

Another experiment was performed using! the’ same 
treatment as above, but instead of treating white cotton, 
2 piece of viscose rayon which had been previously dyed 
with Procion Brilliant Red SBS, was treated in the same 
manner. The resulting treated fabric’ showed reduced 


39.5 parts of 40%, aqueous glyoxal solution are mixed 5 shrinkage, improved crease recovery and smooth drying, 


with 44.2 parts of formula (37% formaldehyde) and 
the mixture is adjusted to a pH of 5.5 with approximately 
. 2.5 parts of 50% aqucous sodium hydroxide. 16.3 parts 
of urea are stirred in, and the solution is heated to 80° 


properties. In addition, the dye present on the treated 
fabric showed only an insignificant amount &f fading when ” 
the fabric was exposed for 40 hours in the Fade-Ometer. 
In place of the malcic acid used in the above trcatments, 


C. by the external application of heat and by the heat go Other acid substances can be used as the catalyst; for 


gencrated by the exothermic reaction which takes place. 
The solution is maintaincd at 80° C. for one to two 
hours and then cooled. The resulting product is a clear, 
colorless to light, straw-yellow liquid. 


Instead of the . 


example, zinc nitrate, zirconium oxychloride, etc. 

As compared to the results cited above, another piece 
of the fabric dycd with Procion Brilliant Red SBS was 
treated im the samc way but with the exception that the . 


formalin used above, an equivalent amount of paraform- 35 Product of Example 1 was replaccd with an equal weight 


aldehyde or other formaldchyde yiclding substances can 
be used with equality satisfactory results. In place of the 
sodium hydroxide, other alkalis can be uscd. Instead 
of maintaining the reaction ‘mixture at 80° C., lower 


temperatures can be used, but this will extend the time <0 


Tequired to complete the reaction; similarly, the reaction 
can be conducted at higher temperatures and this. will 
speed up the reaction. 


Example 2 


160 parts of matcrial from Example 1 are dissolved 
in 1000 parts of water and 10 parts of zinc nitrate are 
added. A white cotton broadcloth is impregnated with 
this solution, dried. and cured four minutes at 320° F.° 
After this treatment, the cloth is odor-free, non-yellowed 
and dimensionally stable. The crease recovery angles 
are over 100% improved as comparcd to the untreated 
fabric. Moreover, the fabric docs not yellow nor lose 
appreciable strength: after bleaching with a chlorine con-: 
taining bleach and:pressing with 2 hot iron. Similar re- 
sults are obtained if the zinc nitrate used above is re- 
placed with maleic acid or zirconium oxychloride. i 

Example 2 is repcated, but instead of treating a white 
cloth, the treatment is applied to cotton which has pre- 
viously been dyed with Procion Brilliant Blue H7GS. 
After this treatment, the cloth is free of objectionable 
odor and is dimensionally stable during Jaundering. The 


after 40 hours’ exposure in the Fadc-Ometer and an im- 
provement in the cold water blecding properties of the 
dye is noted. As compared to this, a similarly dycd 


of 1,3-dimethylol-2-kcto-5-cthyl-s-triazone. The triazone- 

‘treated fabric showed noticeable fading even after only 

20 hours’ exposure in the Fade-Ometer. ia 
Example 4 ( 


An 80 x 80 cotton print cloth was dyed with Remazol 

. Yellot RT according to the following. The fabric was 
padded at 100° F. with 75 weight percent wet pick-up 
in a pad bath containing 1.5 oz./gal. Remazol Yellow 


- RT, 0.25 oz./gal. Synthrapol N (non-ionic cthylene oxide - 
45 condensate) and 1.50 oz./gal. Glauber’s salt. ‘The fabric 


was dried at 180° F. and then padded through an aqueous 
solution containing 1-5 oz./gal caustic flakes and 39.0 
oz./gal. common salt. It was steamed 30 i 
soaped at 200° F. in 0.13 oz-/gal. Synthrapol SP for . 


50 5 minutes, rinsed and dried. “The dyed fabric was then 


s printed with a flower pattern. Part of the 
Print pattern was discharged to white, and part of the 
print pattern was illuminzted with color using Abcovat 


ting Pink FF Paste (Part I, New Color Index—Vat . 


55 Red 1, and Part JI, New Color Index—73360) and Ah- 


covat Printing Jade Green B Extra Double Paste (Part 
TI; New Color Index—Vat Grecn“1, and Part JJ, New 
Color Index—59825). 


ter.| The im- 
ecze Tolls to 


fabric was treated with a solution containing N,N-di- 710 


methylol cyclic ethylene urca at the same concentration, 
and with all other details of the treatment being the same. 
The fabric treated with the N,N-dimethylol cyclic cthyl- 
‘ene urea showed noticcable fading even after 20 hours’ 
exposure in Fade-Ometer. : 


tes at 320° 
F. The resulting treated cloth had the decp-scated luster 
character of the schreincr effect, and this property 


= 
75 ed even after many launderin.;s. In addition, the white 
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ag dba 
34 dinensional stability toward 
mt crease recovery 
a Then exposed to the 


5042 solution of dis- 

zicrials in the solution 

. and the treat- 

escribed above. 

treated fabric was checked for light 

dd that it bad essentially the same 

Sas TROse Obiained with the treat- 
duct of our aereetion: However, 3s 


gs. she juster due to the Schreiner pat: 
= ard pra appeared after 
, the initial hi, 2 crease recovery 
of ghe ircaicd moe wes rapic sly Jost 0 on a saultiple launder- 
af and although the smooth Urying property was satis- 
fagtory after the first laundering. the fabric showed very 
por smooth drying properties after 5 or 10 launderings. 
Futthermore, when the bis-¢micthoxymethyl)urea treat- 
mont was laundered in the presence of chlorine contain- 
ing bleach, and the Iaundsred fabric was pressed with 2 
hos iron, the cfabric becz ne badly discolored, the whitc 
Portions of the print turnce brown, and the tensile strength 
ofthe fabric wus reduced about 80 to 90%. 


Example 5 


Niscose rayon is dyed with 2 direct dye (Fastusol Bluc 
LRT 5-Color Prototype PR 615—Part i, New Color 
IWiex Dir, Blue 80) by using) 2 20:1 bath:fabric ratio. 
The goods were thoroughly wet out using 0.5% of Igcpoa 
t fatty methyl tauridc). The dyc 
i in boiling water and thea added to the 
each at 100% F. The temperature was raised to 160° F. 
2 2050 common salt wus added. The temperature 
wis raised to a voil and boiling continued for 45 minutes. 
the bath was allowed to coo! for 15 minutes, and then 
ie cloth was rinsed cold until the rinse water was clear. 
‘this dycd viscose fabric was treated in a solution 
Ce 260 parts of the product of Example !, 15 parts 
zine nitraze, 1 parts cf polyvinyl alcohol and 75 parts 
of water. The surplus liguor was squeezed out of the 
cloth and the fabric was dricd and cured 7 minutes at 
340? FE. when the resulting treated fabric was tesicd, it 
was found to be free of objectionable odor, it had good 
crease recovery Properties, and when the fabric was laun- 
dered, it dried smoothly, and climinated the necd for 
essing. When a sample of the tr al fubric was placed 
5 the Fade-Oaeicr, there was no fading after 20 hours” 
€ppOsuse. On.ibe other hand, when a piece of the same 
aged adric was treated in the samc way in 2 solution 
containing 200 parts of a 50% solution of N.N-dimethylol 
cbclic ethylene urea, with all other ingredients in the treat- 
ment being the same as indicated above, the resulting 
Ueated fa showed a very substantial drop in light 
Ssiness when exposed in the Fadce-Ometer. 
‘s Example 6 
- A light weight cotton poplin is dyed with a diazotized 
and geveloped color (Pontamine Diazo Bordcaux 2BL— 
lor Prototype PR 172, New: Color Index Dir. Red 127, 
ang using Beta > Naphthol us the developer) by applyi 
€o of the cye in a Sucket using a 40:1 bush:fabric ratio. 
Niter the fab:ic was thoroughly wet out, the predissolved 
© was added at 120° F. and the bath brought to the 
pil. Common salt (16) was added and the bath held 
ut the boil for 15 minutcs. The fabric was then riascd 
‘with cold water and then diazotized at room tes:zerature 
¥'th 2% sodium nitrite plus 396 concentrated nysrochio; 
ric acid. After the fabric was rinsed with cold water, ac 


35 Mmaicic acid. oxalic acid, la 


° 1958. 


‘ 6 
color was developed by adding 1% of the redissolved 
developer (using caustic soda to eiscorve) and then run- 
ning at room temperature for ae = tes. The fabrics 
were then rinsed cold, soayed hot, and finally rinsed 
thoroughly. 

When this dyed fabric was tr cates 
our invention as sct forth in Exum 


in the product of 
te 2, the result 


‘treated fabric was found to have 


Pproperlics, was resistant 0 s 

and showed good smooth dr 

ing. In addition, when exposed in the 
was only u slight break in light fastn 
exposure. Furthermore, when this 
laundered with soap and chiorinc-con 


= lower dy hot pressing, there was 7.0 


cloth and the strength of the clo: 
Another picce of the fabric dy: 
Diazo Borde2u 28L is treated with 
200 parts of = 50% solution of 
Giurcin instead of ihe product 
other ingredients of the treating soiu: 
of the treatment, being the some as 
resulting treated cloth showed satisfactory crease recovery 
propertics. However, when bleach is used duzing launder- 


23 ings, the finish tends to absorb the chlorine, and on subsc- 


quent pressing with a hot iron, the cloth turns dark brown * 
and Joses from 50 to $5% « :-s str b. 

When applying the procuci oF 0: vention to cloth, 
it is necessary to have present aiso an appropriate acic 
catalyst which includes acidic ond scid-forming sud- 
stances to accelerate the curing of the product and/or 
promoting the reaction of the product with the cellulose. 
Typical acid catalysts azc meta! salts Gochis as zine 1 
zizconium oxychloride, ctc.), 0: ic 
ctic acid, cic). amine 2 
chlorides (such as the hydrechloride of 2-amino-2. 


yi-1 propanol, etc.) and other compounds which release 
an acidic material at high temperatures. 

In addition to the product of our invention and the 
catalyst, other materials may be added to the treatment 
such us lubricants. softeners, firming agents, water repel- 


lants, mildew inhibitors, cte. ~The only precaution 
need be taken in the use of such other aid tives is that 
they be sclected with caution so 3s to be sure that such 
additives do not interfere’ with the proper functioning of 
the acid catalyst nor that scch additives contribute to 
chlorine retention or to adversely afiect the light Saree 
of dyes. 

The Procion dycs employed herein are more fully de- 
scribed in British 781,930 of August 28. 1957; Journal of 
the Socicty of Dyers and Colourists, 73. pp. 237 to 27, 
1957; American Dyestuff Reporter. 47, No. 2. pp. 33 to 
38, 1958 and 47, No. 11. pp. 377 to 383, 1958. The 
Remazol dyes empleyed hercin are more fully descrizea. 
in American Dyestuff Reporter, +7, No. 24, pp. 695, 899, 

The product of our invention is pariicularly effective 
to Produce the desired results when uppiied to cellulosic 
fabrics such as cotton, linen, viscose rayon. cupra-am- 
monium rayon and other forms of regenerated cellulose. 
However, very usefil effects have becn obtained, also. by 
the use of our product on blends of such cellulosic fibers 
with other non-cellulosic fibers such as nylon, Orlon, 
cellulose acetate, Dynel, etc. and the term “cellulosic 
goods” in the claims is intended to embrace not only 
cotton and regenerated cellulose but also blends of these 
fiters with other noz-cellulosic fibers. 

What is claimed is: 

1. A process of preparing novel compositions of matter 
which comprises forming <= aqucous solution of 1 molc 
of urca, < :..ole of glyoxal, and 2 to 2.5 mois of foz 
aidchyde and thereafter reacting Said crea, gional and 
formaldchyde at a pH of 4.0 to 6.0 and ata lemperatur 
of 25° C. to 95° C. for a period of time ranging Poot 


© 75 30 minutes to 72 Sours. 
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2. The product odtzincd by the Process as described 
in clain: 1. 


3. The process of treating cellulosic textiles with the 


product of claim 2 10 odtain improved propertics which 
comprises impregnating the goods with 2 solution from 
the class consisting of aqueous «nd alcoholic solutions 
containing between 2 and 20 weight percent of the suid 
product and an acid: catulyst and then drying and curing 
the impregnated textile at a temperature between 200° F. 
and 400° F. for a period of time in the range of 30 
seconds to 600 seconds. 

3. The process of treating cellulosic textiles with the 
product of claim 2 which comprises impregnating the 
goods with an 2q::cous solution containing between 2 and 
20 weight percent of ssid produc: and an acid catalyst, 
purtially drying said impregnated textile. passing the par- 
tially dricd textile through a heated calender to alter the 
surface texture and appearance Of said textile, and then 
curing the textile at a temperature between 230° F. to 
400° F..to insolubilize the resin. 

5. A process of preparing novel compositions of mattcr 
which compriscs mixing 1 molc of urca, 1 mole of glyoxal, 
2 moles of formaldchyde and water to form an aqueous 


solution and thereufter reacting said urca, glyoxal and _ 


formaldchyde.at a pH of 5.2 to 5.8. and at a temperature 


of 60° C. to 95° C. for a period of time ranging from 


30 minutes to S hours. 
6. ee by the process as described in 
7. The process of treating cellulosic textiles with the 
product of claim 6 to obtain. improved propertics, which 
comprises impregnating the textile with an.aqucous solu- 
tion containing betwecn 2 and 20 weight percent of the 
said product and an acid catalyst, and then drying and 


8 

curing the in:pregnated textile at 2 terapecature between 
200° F. and 400” I. for. Period of time from 30 seconds 
to 600 seconds. 

8. The process of treating celluiosic sextiles with the 
product of claim 6 which compriscs inipregnuting . the 

textile with an aqucous solution containing dciwcen 2 und 

20 weight percent of said product and an acid catalyst, 
partially drying said impregnated textile, passing the 
partially dricd’ textile through 2 heated calender {0 
alter the surface texture ard the appearance of said textilc, 
and then curing the textiic at 2 semperuture between 
280° F. and 400° F. to insolubilize the resin. 

9. A pzocess of preparing novel com:posizions of matter 
which com.zzises mixing one mote of urea, one mole of 
glyoxal, 2 to 2.5 moles of formaldchyde and a solvent to 
form a solution and thereafter reacting ) Said urea, glyoxal 
snd formaldehyde at a pH in the ac:c range and at q 
temperature of 25 to 95° C. for a pesiod of time ranging 
from 36 zninutes to 72 hours. 

10. “Tae product obtained by the process as described 
in claim 9. 

11. Cellulosic textiles caving an impregnation of the 
product claimed in claim 10 in hardeaca condition. A 
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UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


SUN CHEMICAL CORPORATION, 
HERMAN B. GOLDSTEIN, and 
MICHAEL A. SILVESTRI 


Plaintiffs, 


EDWARD J. BRENNER, 
Commissioner of Patents, 


) 
) 
v. ‘ CIVIL ACTION NO. 234-66 
) 
) 


Defendant 


FINDINGS OF FACT 


1. This is an action under 35 U.S.C. 145 in which the plain- 
tiffs, Sun Chemical Corporation, Herman B. Goldstein and Michael 
A. Silvestri, seek to have the Court authorize the defendant, Com- 
missioner of Patents, to issue to them a patent containing claims 1 
through 4, 7, 9, 10, 15 and 20 of patent application Serial No. 290, 
337, filed by Goldstein and Silvestri as joint inventors on June 25, 
1963, entitled “Crease Resistant Finish,” and assigned to the corpo- 
rate plaintiff. 


2. The disclosed invention relates to a process of making crease 
resistant or permanent press garments of cellulosic fabrics. The fab- 
ric is first impregnated with a solution of a resin of the ethylene urea 
type, which, for convenience, was designated as “Gmidazolidone” dur- 
ing the trial, the solution containing an acid catalyst. Following im- 
pregnation, excess solution is removed from the fabric, and it is then 
dried at a temperature below the polymerization temperature of the 
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resin. The dried fabric is then cooled to room temperature, after 
which the fabric is cut and sewed into the desired garment, which | 
is pressed to impart creases and/or pleats to it, so that it is ready to | 
wear. In the final phase of the process, the pressed garment is placed 
in an oven and subjected to an elevated temperature for a period of : 
time sufficient to polymerize and set the resin, thereby rendering 
permanent the creases and/or pleats. The final operations may be 
performed in succession “‘without delay” or the cooled impregnated | 
Fabric may be stored for several months without deteriorating “be- 
fore being cut into garments’ (Examples I and II of the application — 
in suit). 


3. Claim 10, which was regarded by the Court at the trial, as 
representative of the claims in suit, reads as follows: 


The process for manufacturing ready-to-wear, crease 
resistant garments which comprises the steps of im- 
pregnating a cellulosic fabric with a solution of 1,3- 
dimethylol-4,5-dihydroxy cyclic ethylene urea and an 
acid catalyst, removing excess solution from the fab- 
ric, drying the fabric at a temperature below the poly- 
merization temperature of the contained resin until 
the moisture content of the fabric is approximately 
3 per cent to 15 per cent by weight, cooling the dried 
fabric to room temperature, making up ready-to-wear 
garments from the resin impregnated fabric, and, 
thereafter curing the garments at an elevated tempera- 
ture to polymerize and set the resin therein. 


4. Claims 4 and 9 are more specific with respect to the cata- 
lyst than claim 10 in that three catalysts are recited, one of which 
may be zinc nitrate. 


5. The prior art relied upon by the examiner, the Board of Ap- 
peals, and defendant, is 
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(a) Warnock et al. patent no. 2,974,432, involving 

a “permanent press” process which includes the steps 
of impregnating a cellulosic fabric with an aqueous 
solution of a polymerizable resin and an organic acid- 
type catalyst, drying the fabric at a temperature be- 
low the polymerization temperature of the resin un- 
til the moisture content is approximately 2% to 87 
by weight of the fabric, transferring the dried fabric 
“toa garment preparation location for the usual steps 
of garment manufacture; it being understood that the 
fabric as worked upon by the garment makers con- 
tains unpolymerized or un-set resins” (Warnock, col. 
3, lines 65-69), and that said last mentioned steps in- 
clude cutting, sewing, finishing, pressing and possibly 
pleating (Warnock, col. 3, lines 70-72), and thereafter 
curing the garments at an elevated temperature to pol- 
lymerize and set the resin therein. Warnock specifies 
a few exemplary thermosetting resins with which he 
can practice his invention, but makes it understood 


that his invention is not limited to the use of any 
specific resin or mixture of resins of the thermoset- 
ting type (col. 2, lines 3 through 7). 


(b) Goldstein et al. patent no. 3,049,446, assigned 

to the corporate plaintiff, which includes claims to 

a process for manufacturing imidazolidone, and imi- 
dazolidone when made by that process. Column 2, 
line 5 et seq. of Goldstein, states that “our composi- 
tion is useful to improve the dimensional stability and 
to impart crease receiving properties to cellulosic tex- 
tiles.” Other uses are disclosed. 


(c) Hurwitz patent no. 2,950,553, which discloses 
a “permanent press” process similar to that of War- 
nock in that “the fabric may be custom treated by 
a textile finisher with the heating composition and 
and dried without effecting cure thereof on the fab- 
ric. 'The finisher may sell the fabric to the garment- 
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manufacturer, who makes the garment in the normal 
fashion, and after completing it effects cure simply 
by ironing or pressing in the manner discussed here- 
inabove. The manufacturer of the garment may be 
the housewife and the same procedure may be em- 
ployed in the making of curtains, drapes, and so on.” 
(Hurwitz, col. 4, lines 22-31). Hurwitz’ polymerizable 
resin may be dimethylol-N,N:-ethylene urea (Example 
1). For convenience, the latter compound may be 
designated as ethylene urea. Ethylene urea and imi- 
dazolidone are two separate species of compounds 
which fall into the same generic class of compéunds. 
Among the catalysts capable of curing his ethylene 
urea, Hurwitz discloses zinc nitrate. 


6. The examiner reached the conclusion that in view of the — 
teachings of the claims of the Goldstein patent, the process of War- 
nock is not rendered unobvious and patentable merely by substitu- | 
ting the acid-catalyzed resin of the patent claims of Goldstein for | 
the resin in the Warnock method. This conclusion was approved by 


the Board of Appeals. | 


7. The Board of Appeals further held that the rejection could: 
equally well be stated as one on the claims of Goldstein et al, in view | 


of Warnick et al and Hurwitz. 


8. The evidence indicates that there are a number of processes 
for obtaining permanent press in garments, including impregnating 
the fabric out of which the garment is made with a chemical of the 
resin type, but a number of problems arose in the course of using 
these processes, one being that the resins would yield satisfactory 
results only if the cutting and sewing operations occurred within a | 
relatively short time after the impregnated fabric was cooled. Other- 
wise premature action of the resin would prevent maintenance of a | 


permanent press after manufacture. | 
| 
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9. The plaintiff-inventors discovered that if imidazolidone is 
used to impregnate the fabric, the problems of premature reaction, 
as well as the risk of a permanent crease being prematurely imparted 
to the fabric are avoided, and the garment can be successfully man- 
ufactured with'a permanent press imparted to it after the manufac- 
ture of the garment is completed. 


10. The Patent Office concedes the utility of the invention. 


11. The fact that the plaintiffs made a far reaching advance in 
the industry is established, and the invention proved successful. 


12. The undisputed evidence, which has not been either contra- 
dicted or impeached amply leads to the conclusion that the industry 
has adopted this invention on a large scale. The evidence indicates 
that the use of imidazolidone is predominant for manufacturing per- 
manent press garments. 


13. Claim 10 essentially recites a process of the type disclosed 
by Warnock and Hurwitz, in which imidazolidone is used as the im- 
pregnating resin. The claim is accordingly directed to a new use of 
a recently developed material, and involves the substitution of said 
material for materials of the same general type previously used in a 
known process. 


14. In view of the teachings contained in the claims of Gold- 
stein, the Warnock process is not rendered unobvious and patentable 
merely by substituting the acid-catalyzable resin set forth in Gold- 
stein’s claims for the resins disclosed by Warnock, when practicing 
Warnock’s method. 


15. The subject matter of claims 1 through 4, 7, 9, 10, 15 and 
20, considered as a whole, would have been obvious at the time 
plaintiffs Goldstein and Silvestri made their invention, to one of or- 
dinary skill in the art who had knowledge of Warnick, Hurwitz, and 
the claims and utilities asserted in the Goldstein patent. 
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CONCLUSIONS OF LAW 


1. Though under the statute as it now exists (35 U.S.C. 100(b)), 
a new use of an old process is patentable, the form in which patent 
rights are granted to such new use is a process claim; however, the 
statute does not mean that every new use is patentable. A new use 
may be the subject matter of a patent provided all of the other re- 
quisites of patentability are met. 


2. When the Patent Office tribunals conclude that the claimed 
invention is obvious over the prior art, and when the undisputed evi- : 
dence leads to the conclusion that the industry adopted the inven- : 
tion on a large scale and that plaintiffs have made a far reaching ad- 
vance in the industry, unless such evidence carries through convic- 
tion that the Patent Office erred, there is no basis for disagree- 
ing with the expertise of the Patent Office. 


3. Claims 1 through 4, 7, 9, 10, 15 and 20 are unpatentable 
in view of the claims of the Goldstein patent and the disclosures of — 
Warnock and Hurwitz, for failure to satisfy 35 U.S.C. 103. 


4. Plaintiffs are not entitled to a patent containing any of 
claims 1 through 4, 7, 9, 10, 15 and 20 of Goldstein et al applica- 
tion Serial No. 290,337. 


5. The complaint should be dismissed. 
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PROCEEDINGS 


OPINION OF THE COURT 


THE COURT: The Court has before it an action against the 
Commissioner of Patents to secure an adjudication that the plaintiffs 
are entitled to a patent under an application which has been rejected 
by the Patent Office. 


The application involved was filed by Herman B. Goldstein and 
Michael A. Silvestri on June 25th, 1963 and is numbered 290337. 
It was assigned to the Sun Chemical Corp., which is one of the plain- 
tiffs in this action, the other plaintiffs being the applicants for the 
patent. 


The invention relates to a process of making garments that 
maintain a permanent press. The manufacture of such garments ap- 
pears from the evidence to be an industry that has been developed 
in recent years and has become wide spread because of its conven- 
ience to the ultimate consumer. 


The evidence indicates that there are a number of processes or 
methods for obtaining permanent press in garments. The principal 
method used’ in the industry, according to the evidence, consists of 
impregnating the fabric out of which the garment is manufactured 
with a chemical of the resin type. A number of problems arose in 
the course of using this process. [3] It was important to manufac- 
ture the fabric to be of a type that would hold a permanent press 
after the permanent press is imparted to the garment. At the same 
time it was important to prevent premature action on the part of 
the resin with which the fabric is impregnated, because if such an 
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eventuality happened the material would lose its ability to maintain 
a permanent press after the garment is manufactured. 


The manufacture of any garment consists of two separate stages: 
First, the manufacture of the fabric; second, the preparation of the : 
garment out of the fabric. These two stages may be separated by 
long intervals of time and place and it was necessary that during the 
intervening period the property imparted to the fabric by the 
impregnation of the resin should not be lost. Also, it was important 
to prevent the material from being creased, which might become per- 
manent in the fabric. 


The invention involved in this case consists in the use of a 
chemical of the ethylene urea type known as imidazolidone as the 
composition with which to impregnate the fabric. It was discovered 
or found by the inventors that if this composition is used for that 
purpose the problems resulting from the risk of premature reaction 
of the chemical in the fabric, as well as the risk of a permanent 
crease being [4] imparted to the fabric prematurely, are avoided and 
the garment can be successfully manufactured with a permanent press! 
imparted to it after the manufacture of the garment is completed. 


The invention proved successful. The undisputed evidence, 
which has not been either controverted or impeached, amply leads 
to the conclusion that the industry has adopted this invention on a | 
large scale. While other means for manufacturing permanent press _— 
garments are used, the evidence indicates that the use of imidazoli- | 
done is predominant. 


The Sun Chemical Corp. is a manufacturer of imidazolidone 
and sells this product to cotton mills which manufacture the fabric | 
out of which the garments are fabricated. In other words, the in- 
terest of the Sun Chemical Corp. is in the sales of the chemical that 
is used in the process. 


“ew —<aer + are~e Fe 
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The Patent Office in fact concedes the utility of the invention. 
The fact that the plaintiffs made a far reaching advance in the in- 
dustry is sufficiently established. It may well be that if there were 
no prior art the plaintiffs’ advance would be patentable. It is not 
every commercial or industrial advance, however, no matter how suc- 
cessful, that is necessarily patentable. There are many such steps 
that are not and cannot be protected by patents. 


[5] Under the statute as it now exists a new use of an 
old material or process is patentable. 35 United States Code 100(b). 
The form in which patent rights are granted to such a new use is a 
process claim. Joseph Bancroft & Sons Co. v. Watson, 170 F. Supp. 
78. As was pointed out in the Bancroft case, however, the statute 
does not mean that every new use of an old process, machine, manu- 
facture, composition of matter or material is patentable. A new use 
may be the subject matter of a patent provided all of the other 


requisites of patentability are met. 


The application in suit seeks the allowance of claims on the 
process of making garments with a permanent press, the vital step 
in the process being the impregnation of the fabric with imidazoli- 
done. Incidentally, the plaintiff Sun Chemical Corp. has given a pic- 
turesque trade or commercial name to this composition which it sells 
on the market as Perma-Fresh 183. The application states that, “The 
compositions employed in our invention may be prepared by several 
different methods.” This brings us to a consideration of the prior 
art which was the basis of the ruling of the Patent Office in reject- 
ing the application. 


A patent to Warnock, No. 2974432, issued on March 14th, 
1961, disclosed a process of impregnating fabric with [6] resin in 
order to achieve the desired result. It is not limited to any specific 
resin. 
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A patent to Hurwitz, No. 2950553, issued on August 
30th, 1960, likewise discloses a similar process. 


The principal patent relied upon in the prior art is a patent to | 
Goldstein, also owned by Sun Chemical Corp., No. 3049446, issued | 
on August 14th, 1962. This patent covers a process for manufac- | 
turing imidazolidone and the composition itself if manufactured by 
that process. 


In addition to confining the claims to the process and the re- 
sulting composition, the specification suggests certain uses for the 
compound. Thus, in column 2 at lines 5 and the following, it : 
is stated, “We have furthermore discovered that our chemical com- — 
position is useful to improve the dimensional stability and to impart 
crease recovery properties in cellulose textiles.” A similar statement 
is contained in column 6. | 


The Examiner of the Patent Office reached the conclusion that | 
the use of the composition manufactured according to the earlier | 
Goldstein patent in the process disclosed by Warnock and by Hur- | 
witz was obvious and did not constitute a product of the inventive | 
faculty. The Examiner states, “In view of the teachings in the cited 
claims of [7] the Goldstein patent the Examiner takes the position — 
that the process of Warnock is not rendered unobvious and paten- | 
table merely by substituting the acid-catalyzable resin in the patent | 
claims of Goldstein for the resin in the Warnock method.” This con: | 
clusion was approved by the Board of Appeals of the Patent Office. ! 


The Court finds no basis for disagreeing with the expertise of 
the Patent Office. The presumption of regularity has not been over-. 
‘vome, certainly not to the extent of a thorough conviction that the 
Patent Office erred. | 


In addition to the basis of the rulings of the Patent Office there 
is an additional consideration that affects the public interest even | 
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though it does not constitute a ground for denying a patent. The 
Goldstein patent, which was one of the bases for rejection, is owned 
by the Sun Chemical Corp. It was issued on August 14th, 1962. By 
that patent the Sun Chemical Corp. has acquired a monopoly of 
manufacturing imidazolidone pursuant to a specified process and 
patent rights to imidazolidone itself as a product if manufactured 

by that process. As stated heretofore, the principal activity of the 
Sun Chemical Corp. in this regard is the sale of the chemical to mills 
that manufacture the fabric out of which permanent press garments 
are made. The [8] application in suit would fortify and extend the 
rights of the Sun Chemical Corp. by patent rights on the use of imi- 
dazolidone in the process of making permanent press garments. Not 
only would it extend the scope of the monopoly, but, naturally, it 
would prolong its duration by a number of years. While the Sun 
Chemical Corp. is not subject to any just criticism for endeavoring 
te secure a prolongation and an extension of its monopoly rights, 
nevertheless a device of this type should not be rewarded with suc- 
cess unless the rights to the patent sought by the application are 
clear. 


In conclusion, the Court finds no reason for overruling the 
Patent Office and accordingly judgment will be rendered dismissing 
the complaint on the merits. 


Counsel will submit proposed findings of fact and conclusions 
of law. 


The Court wishes to express its gratitude to both counsel for 
the very able and thorough manner in which this case was tried and 


then argued. 
x * * 


[Filed June 2, 1967.) 
JUDGMENT 


This action came on to be heard at this term, and thereupon 


upon consideration thereof, it is this 2 day of June, 1967 


ADJUDGED that the complaint be and it is hereby dismissed, | 
with costs against plaintiffs. 


Judge 


[Filed August 8th, 1967.] 
ORDER 


Plaintiffs, having appealed from the Judgment of This Court en- 


tered on June 2, 1967, to the United States Court of Appeals for _ 
the District of Columbia Circuit, by filing Notice of Appeal, it is 
hereby ORDERED that plaintiffs are authorized to deposit with the 
Clerk of the Court the sum of $250.00 in cash in lieu of the $250.00 
bond as required by F-R.C-P. 73(c), and it is accordingly ORDERED 
that said amount may be deposited in cash in lieu of the bond. 
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[Filed August 16, 1967.] 
ORDER 


ORDERED, that (a) the time for docketing the appeal is ex- 
tending until October 31, 1967, and; (b) the time for filing a stipu- 
lation of omission of the record on appeal in the above-identified 
action is extended until October 16, 1967. 


DATED: 


[Filed July 26, 1967.] 
NOTICE OF APPEAL 


NOTICE IS HEREBY GIVEN that Sun Chemical Corporation, 
Herman B. Goldstein, and Michael A. Silvestri, plaintiffs above 
named, hereby appeal to the United States Court of Appeals for the 
District of Columbia, from the final Judgment dismissing the Com- 
plaint entered in this action on June 2, 1967. 


Respectfully submitted, 


CHRISTEN, SABOL, O'BRIEN 
& CALDWELL 


Attorneys for Plaintiffs 


[Certificate of Service dated July 26th, 1967.] 
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JURISDICTIONAL STATEMENT | 


This is an appeal from a decision of the United States District 
Court for the District of Columbia refusing to authorize the Commis- 
sioner of Patents (Defendant—Appellee) to grant the Plaintiffs—Ap- 
pellants a patent, in accordance with the provision of 35 U.S.C. 145. 
Jurisdiction to hear this appeal is founded upon 28 U.S.C. 1291 and 
Rule 73 of the Federal Rules of Civil Procedure. 
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STATEMENT OF THE CASE 


The Appellants’ Invention Created a Breakthrough 
in the Industry 


The subject matter of this appeal concerns a so-called “permanent 
press” proc2ss for treating clothing, such as suits, shirts, blouses, 
pleated skirts, drésses, etc. to impart creases to these garments which 
will survive ordinary wear and repeated washing with substantially 
no detericzation in their appearance. It has been conceded by the 
appellee, and it is a finding of the trial court (Transcript of Oral 
Opinion, p. 4) that the clothing industry “has adopted this invention 
on a large scale”, and the evidence shows that most of the major 
manufacturers are now using the appellants’ process. (Tr. 94, 177) 


A substantial break-through occurred in the “permanent press” 
clothing field early in 1964 (Pl’s. Ex. 13, title page, 61) when such 
chain outlets as Sears Roebuck, and Montgomery Ward, began selling 
men’s slacks under such trade names as “‘Perma-Prest” and “Sta-Prest”’. 
At that time Levi Strauss, the makers of men’s and boys’ pants 
known for a generation or more, and more particularly throughout 
the western cattle country as “Levis”, introduced their permanent 
press Levis. (Tr. 80-83) The rest is history. In this connection we 
quote the words of the editors of American Fabrics Magazine (PI's. 
Ex. 13, p. 61), a clothing industry trade journal: 

“Yet in the few short months since February (1964) 
more brouhaha has accompanied this unbelievably 


rapid development than we can ever recall for any 
previous breakthrough in fibers, fabrics, or finishing.” 


Ther. are several methods of obtaining a permanent press. A 
brief description of these processes is given in American Fabrics Mag- 
azine (Pl’s. Ex. 13) and Textile Industries (Pl’s. Ex. 18, p. 4). However, 
only one of these processes, called “deferred curing”, but more com- 


| 
monly known in the trade as the “Koratron” process, is involved in 
this appeal, and nothing but confusion will result from a discussion 
of the other methods employed. 


The Original Koratron Process 


Patent No. 2,974,432, cited by the Patent Office Examiner 
against the appellants’ application discloses the original Koratron 
process, but the process was impractical for use in the industry. This 
process comprised essentially the treating of the fabric piece goods 
at the textile mill with a chemical called ethylene urea, the avowed 
purpose of which was to endow the cloth with a latent property of 
imparting a “set” to the creases put in the finished garment, prefer- 
ably at the clothing manufacturer’s plant and at a CORRES time 
after the cloth had been treated. The “set” or “curing” of the 
chemical was effected by heat and pressing s the garment. One of 
the primary problems involved in the original Koratron process (prior 
to the incorporation therein of appellants’ invention) was that there 
was no way to “defer” the SEES of the chemical then used in the 
process. This was “spontaneous” curing and the results were epito- 
mized in American Fabrics magazine (Pl’s. Ex. 13, p. 64, col. 2), as 
follows: | 

“Spontaneous Curing. This was originally another 
serious obstacle in the development of deferred curing 
on a production basis. The sensitized fabric, impreg- 
nated with chemicals, had a tendency to cure itself 
spontaneously during storage and before it was made 
into garments. This meant that the treated fabrics had 
to be cut, sewn and pressed within a short while after 
being treated, and this was impractical for the apparel 
manufacturer. This problem, too, has been solved by 
the use of imidazolidone and sulfone chemicals which 
make it possible to store the treated fabrics for a year 
or more with no danger of spontaneous cure.” (Em- 
phasis added.) 
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The Present Koratron Process 


The presenti Koratron process which incorporates appellants’ 
contribution to the art (Tr. 91, 92; Ex. 13, p. 64), consists in the 
use of the known chemical, imidazolidone, in place of ethylene urea, 
and appellants’ contribution is further recognized by American Fab- 
rics magazine in the paragraph just preceding the previous quotation, 
as follows: 

“After ‘a great deal of research, two such approaches 
to the problem of odor were developed. One is based 
on a patented imidazolidone compound produced by 
Sun Chemical (one of the appellants here) under the 
trademark name of Permafresh 183 and is used in the 
Koratron process.” 


It is important, for a clear understanding of this case to remem- 
ber that “imidazolidone” is an old chemical and to equate it with the 
trade names for the product, such as “Reactant 183” and “Perma- 
fresh 183”. (Tr. 62, 63, 79, 88, 89, 90) These names were used 
interchangeably during the taking of testimony at the trial below to 
identify the same chemical compound and to distinguish it from an- 
cther old compound “ethylene urea” which, in turn, was identified 
by the trade marks “Rhonite R-1” and “Resloom 50”. “Ethylene 
urea” was used in the original Koratron process. Thus, confusion 
may result if it is not clearly borne in mind that we are dealing, on 
the one hand, with one old compound known variously as “imidazo- 
lidone” or “Permafresh 183” or “Reactant 183” and, on the other 
hand, with another old chemical compound, known as “ethylene 
urea” and, occasionally known by trade names, such as “Resloom 
50” or “Rhonite R-1”. (Tr. 79, 113) There was some rather incon- 
clusive discussion at the trial as to whether one of these compounds 
was a derivative of the other, or not. This has no bearing on the 
question at issue and there is no dispute over the fact that ““Perma- 
fresh 183” is different from “Resloom 50”. (Tr. 79) 


It should be made clear that appellants make no claim to being 
the discoverers, or originators, of the chemical, “Gmidazolidone”, now 
used in the present Koratron process. (Tr. 189) The quotation 
above, from American Fabrics refers to “a patented imidazolidone 
compound”. It is true that the two individual appellants, Goldstein 
and Silvestri were granted a U. S. patent, No. 3,049,446 for one 
particular process for making that chemical. The record is clear that 
there were at least two other ways of making imidazolidone at the 
time, which processes produced the same chemical equally suitable 
for use in the “permanent” press process. (Tr. 124, 188, 189; Ex. 
28, 29) In fact, it is ironic that, at the time of the trial below, the 
appellants’ process for making imidazolidone (Permafresh 183) had 
become obsolete. (Tr. 122, 124, 125) Therefore, the success of the 
Koratron process is not dependent on the use of a chemical made in 


accordance with appellants’ patent, No. 3,049,446. 


Appellants’ process is based on the use of the old chemical 
“imidazolidone” in place of the old chemical “ethylene urea” ‘to 
make the Koratron process operable for use by the industry. Appel- 
lants’ process is not dependent in any way on any particular process 
for making “imidazolidone”, such as U. S. Patent No. 3,049,446 nor 
does appellants’ process in any way “extend the scope of the monop- 
oly” thereof, as inferred in the opinion of the Trial Court below. 
(Transcript of Oral Opinion, p. 8) 


Appellants make no claim to having originated the broad idea 
of making suits and slacks with a so-called “permanent” press. Work 
has been in progress in this field since about 1956 and it is conceded 
that people, other than appellants, have made garments which could 
maintain creases for a short length of time. (Ex. 4, 5, 6) The subject 
has occupied the minds, not only of corporate research men such as 
Levi Strauss, Graniteville (Tr. 77), Cone Mills (Tr. 169), but also entire 
industry groups, such as the National Cotton Council (Ex. 5, 20) and, 
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even the United States Government, as represented by the Department 
of Agriculture. (Ex. 6, 20) 


Nevertheless,’ regardless of the apparent simplicity of appellants’ 
solution to an industry bottleneck, and regardless of hindsight opin- 
ions as to the “obviousness” of that solution, the record will show 
that the Koratron effort never “got off the ground” until the aban- 
donment of “ethylene urea” -“Resloom 50” as the treating chemical 
(Ex. 27) and the substitution of “imidazolidone” - “Permafresh 183” 
(Tr. 93) at the appellants’ suggestions; the Koratron people at that 
time being unaware of the fact that “Permafresh 183” was “imidaz- 
olidone”. (Tr. 93, 177) 


This was more than mere “commercial success”; what the appel- 
lants did was to take a process which was inoperative in the context 
of the clothing industry as traditionally organized (the fabric mills 
being, in effect, divorced in time and location from the cutting and 


tailoring shops) and with perceptive ingenuity more acute than that 
of others working in the same field, convert it to an operative process. 
There was no degree of success here; it was the difference between 
success (commercial or otherwise) and failure. 


STATEMENT OF POINTS 
1. The appellants’ invention is unobvious in fact. 
2. The appellants’ invention is unobvious in law. 


3. The grant of appellants’ patent will not prolong any existing 
monopoly. 


SUMMARY OF THE ARGUMENT 


The appellee, Commissioner of Patents, has refused to grant the 
appellants a patent on a permanent press process; the sole ground of 
the rejection being that it was “obvious’’ to substitute a known chem- 
ical, imidazolidone (the appellants owning a patent covering one 
method of making the chemical and there being other methods avail- 
able to the public), for another known chemical, ethylene urea, 
employed in the known early “Koratron” process for permanent 
press treatment of garments, as exemplified in the Warnock et at 
patent, No. 2,974,432. 


The result of appellants’ inventive concept was, not merely to 
make the “Koratron” process highly successful commercially, but to 
provide the widely acclaimed “breakthrough” which enabled the 
clothing industry, as presently organized, to practice the process at 
all. 


If the appellants’ invention was such an obvious solution to the 
problems of the early Koratron process and, the chemical imidazoli- 
done being publicly known as a result of publication of appellants’ 
patent, and other patents, for at least a year or so prior to the time 
that appellants solved the Koratron problem, why did not the experts 


The facts alone are sufficient to establish the unobviousness of 
appellants’ invention, without resort to hypothetical speculation, and, 
in addition, the applicable law must sustain that conclusion where a 
previously impractical process for permanent pressing of garments 
was made operable. Commercial success was but an incident to the 
conversion from failure to fruition. 


employed by Koratron solve the problem for themselves? 


The Commissioner of Patents and the trial court have viewed 
the substitution of chemicals with hindsight and have allowed “com- 


mercial success” to obscure what was actually “productive success” 


The fact that appellants also happen to have a patent on one 
method of making the chemical used to make the permanent press 
process operable does not prolong the monopoly of that patent, there 
being other ways to make:-the chemical in question. 


ARGUMENT 


I. 


The Appellants’ Invention Was Not Obvious 
in Fact to One Skilled in the Art 


a te oe ew 


The trial court has upheld the Patent Office Examiner’s conten- 
tion that it would have been obvious for one skilled in the art to 
substitute the imidazolidone compound of the Goldstein et al. Pat- 
ent No. 3,049,446 in the process disclosed by either the Warnock et 
al. Patent No. 2,974,432 (the original Koratron process) or in a sim- 
ilar process using ethylene urea disclosed in the Hurwitz Patent No. 
2,950,553. (Transcript of Oral Opinion, pp. 5, 6) 
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At the same time the court, and appellees, have conceded that 
“the industry has adopted this invention on a large scale”. (Transcript 
of Oral Opinion) p. 4) It is further conceded that the invention has 
utility and that appellants “made a far reaching advance in the indus- 
try”. (Transcript of Oral Opinion, p. 4) 
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In rejecting appellants’ plea, the court has also made reference 
to a statement in the Goldstein et al. patent to the effect that imi- 
dazolidone “is useful to improve the dimensional stability and to 
impart crease recovery properties in cellulose textiles”. 


This patent teaches therefore that textile fabrics can be made 
resistant to creasing and wrinkling and a fabric treated in this man- 
ner would be wholly unsuitable for making a suit, or a pair of pants 
because the cloth could not be made to take a crease by pressing the 
garment after tailoring had been completed. | 


In other words, the teaching of the Goldstein et al. patent 
would lead, not towards adoption of the imidazolidone disclosed 
therein as the solution to the spontaneous curing problem of Warnock 
et al., but towards discouraging its use. 


But, regardless of any attempt to apply a hypothetical test of 
reasoning to the question of obviousness the facts adduced at trial 
show that (1) the information contained in the Goldstein et al. patent 
was available to anyone skilled in the art. The information was equally 
available to Messrs. Warnock and Tomaselli who were the skilled 
workers involved in the original Koratron process. 


Yet, over a year after the issuance of the Goldstein et al. pat- 
ent, Mr. Tomaselli was writing to Mr. Goldstein (Ex. 9) on Dec. 13, 
1963 to say: “We know we can get very fine press-free performance 
with your chemical but that is about all we do know about it. (Em- 
phasis added.) 


Appellants therefore submit that, if the appellants’ invention was 
so obvious as to be unpatentable why did not the skilled Koratron 
workers perceive that the ideas disclosed in the Goldstein et al. pat- 
ent were the obvious solution to their problems with their own proc- 
ess as disclosed in the Warnock Patent No. 2,974,432. 


Viewed in this light, appellants submit that in fact the appellants’ 
invention was unobvious to one of even unusual skill in the art. | 
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I. 


The Appellants’ Invention Was Unobvious Even to One 
Unusually Skilled in the Art as a Matter of Law 


L-O-F Glass Fibers Company and Everett J. Cook v. Robert C. 
Watson, Commissioner of Patents, 97 U.S. App. D.C. 69, 228 F.2d 
40, decided in 1955, this Court decided in favor of appellants on the 
basis of facts which find almost an exact parallel in the situation in 
the appellants here involved. 


In the Glass Fibers case the invention concerned an apparatus 
for extruding molten glass under pressure through small openings in 
a crucible to form glass fiber yarn having 200 filaments, each fila- 
ment being on the order of 2 ten-thousands of an inch in diameter, 
at the rate of 2 miles per minute with continuous lengths up to 90,- 
000 feet per pound and a variance of 10 per cent. (p. 73) 


The Barnard patents disclosed apparatus for producing short 
lengths of glass fibers, of non-uniform diameter, to make glass “wool”. 
The Staelin patent disclosed apparatus for making glass fibers, not 
wool. (p.:71) 


The trial court dismissed Cook’s complaint on the grounds that 
certain claims of his application, “do not define invention over the 
disclosures of the Barnard patents” and, that other claims “do not 
define invention over the Barnard patents in view of the Staelin 
teaching”. The appellee had stated it as being “obvious”. (p. 70) 


In the Glass Fibers case “the Barnard patents . . . were later 
abandoned by their owner”. (p. 7Z) In the case at bar, we have 
seen that the Warnock et al. patent was effectively “abandoned by 


1References to page numbers are to the Court of Appeals Reports. 
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their owner”, Koratron, as evidenced by the letter of Mr. Tomaselli 
(PI’s. Ex. 27) stating that, as to the ethylene urea (Resloom 50) for- 
mula, which was the essential chemical ingredient of that patent, “ ‘we 
are not now using [it] and have no future plan to use [it].” 


Similarly, we have seen that groups of highly competent experts 
employed by the United States Department of Agriculture, the Na- 
tional Cotton Council and in industry had been working to develop 
a practical permanent press process and, with all of the knowledge 
available to them that was available to the present appellants, had 
not done so. Thus, we can say of these efforts exactly, what this 
Court said on p. 72 of the Glass Fibers case: 


“There must have been many experts and engineers 
in the glass industry like Barnard and Staelin, but the | 
devices developed and the principles taught by the two 
latter were the only references here. When we con- 
sider what Cook did, and attempt to appraise it, not 
only ordinary skill in the art, but the best there was 
had failed to disclose a structure the subject matter 
of which, taken as a whole, was obvious.” (Emphasis 
added.) 


The Patent Office, and the trial court, have observed the appel- 
lants’ efforts in hindsight and concluded that, because of the simplic- 
ity of appellants’ solution to the industry’s problem, their contribution 
to the store of technical knowledge does not rise to the dignity of 
invention. 


Thus, in Glass Fibers, this Court continued (p. 72): : 
“But it can be done, and it often is done, and in- 

vention is not to be denied simply. because, when 

‘Viewed after the event, the means . . . [may] seem 

simple and such as should have been obvious to those 

who worked in the field . . .”. [quoting Goodyear 

Tire & Rubber Co. v. Ray-O-Vac Co., 1944, 321 U.S. 
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275, 279} And here the means had been neither sim- 
ple nor obvious to the best in the industry.” (Empha- 
sis added.) 


Further, in connection with the possible suggestion that the 
ability of the chemical imidazolidone, as disclosed in the Goldstein 
et al. patent, to make the Warnock et al. (Koratron) process opera- 
tive as an industrial process was “inherent”, and therefore obvious, 
we quote Judge Rich of the Court of Customs and Patent Appeals 
in In re Adams, 148 USPQ 742, 746: 


“Finally, the solicitor adds the argument that the 
superiority of appellant’s heat transfer is inherent in 
the use of foam. Again we observe that, of course, it 
is. But the art does not suggest the use of foam in 
heat transfer of any kind and there is not the slightest 
suggestion that anyone knew of the existence of this 
in} erent superiority until Adams disclosed it. After 
al, Bell’s telephone was ‘inherently’ capable of trans- 
mitting speech, DeForest’s triode was ‘inherently capa- 
ble of amplification, and, to come down to date, so was 
the tiny transistor which is rapidly supplanting it.” 
(Emphasis in original.) 


Returning to the Glass Fibers case, we find this Court speaking 
of the prior patentee Barnard in terms which equally well apply to 
the present prior patentees Warnock et al. thus: 


“Barnard [Warnock] himself, with all his skill, found 
no way from his own teachings to achieve the Cook 
[appellants’] apparatus and result.” 


Other circuits, under similar circumstances have held that pat- 
entability is supported when there has been a delay and failure of 
others to develop a similar invention. See: 


Rich Products Corp. v. Mitchell Foods, Inc. (CA 2 
1966), 357 F.2d 176, 148 USPQ 522 


13 


Jones Knitting v. Morgan (CA 3 1966), 361 F.2d 451, 
149 USPQ 659 


Bowser, Inc. v. United States (U.S. Ct. Cls. 1966), 148 
USPQ 155 


And the Supreme Court itself affirmed the validity of a patent in 
United States v. Adams et al. (1966), 383 U.S. 51, based on the ra- 
tionale for obviousness set forth in the companion case Graham et al. 
v. John Deere Company, 383 U.S. 1. 


| 
Finally, it is submitted that we have a situation here in which 
we do not have to subjectively inquire into what a hypothetical “‘rea- 
sonable man”, or “a man of ordinary skill in the art” would do under 
the circumstances. We know that real men, of more than ordinary 
skill did not find appellants’ solution obvious. Thus, even as a matter 
of law, the appellants are entitled to the grant of a patent for their 
invention. 


Ii. 


There Is No “Extension of Monopoly” Involved | 


The opinion of the trial court also raised an extraneous issue, 


but stated in an ambiguous manner. 
| 


On p. 7 the opinion that the appellant, Sun Chemical “has ac- 
quired a monopoly of manufacturing imidazolidone pursuant to a 
specified process and patent rights to imidazolidone itself as a prod- 
uct if manufactured by that process”. (Emphasis added.) | 

| 


On the following page, the opinion continues: 


“The application in suit would fortify and extend 
the rights of the Sun Chemical Corp. by patent rights 
on the use of imidazolidone in the process of making 
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permanent ipress garments. Not only would it extend 
the scope of the monopoly, but naturally, it would 
prolong its duration by a number of years.” 


‘ But, as an introduction to the portions of the opinion quoted 
$ above, the Court ruled that this consideration (the so-called “exten- 
sion of a monopoly”) “. . . does not constitute a ground for denying 


+2 patent”. (Emphasis supplied.) 


‘ Appellants must ask, “To what monopoly did the court refer?” 
¢ and, also, “for what purpose did the trial court in one breath con- 

¢ gratulate the appellants and, in succeeding breaths, cloud their hopes 
_ with the spectre of an implied wrong?” 


The trial court was correct in stating that the Goldstein et al. 
patent covers one process for making imidazolidone, but the evidence 
produced at the trial was that that particular process was even then 
obsolete and that there were at least two other ways of making the 


equivalent chemical suitable for use in the permanent press process. 


The grant of/a patent covering appellants’ permanent press proc- 
ess will not prevent others from making imidazolidone in accordance 
with the process of the Goldstein et al. patent when it expires, if any- 
one should be of a mind to use that process. Thus, there will be no 
extension of that monopoly. 


The grant of a patent covering the appellants’ present invention 
will not prevent others from making, using or selling imidazolidone for 
| any other use, and to deny the patent on the ground that there will 
t be an extension of a monopoly would be equivalent to denying a 
patent covering a novel salt cellar to one who also happened to be 
} the prior patentee of a process for refining common table salt to 
{ be contained in that salt cellar. 
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CONCLUSION 


We can best conclude this argument by incorporating another 
quotation from the Glass Fibers case (p. 74) as follows: 


“We would not ‘lightly’ reverse the able trial judge, 
but we, too, have read the transcript and examined the 
exhibits. . . . [and] on the entire evidence we are left 
with the definite and firm conviction that a mistake 
has been committed.” | 


See also this Court’s decision in California Research Corporation 
et al. v. Ladd (1966), 123 U.S. App. D.C. 60, 356 F.2d 813, and, | 
most recently, Higley v. Brenner, __ U.S. App. D.C. __ , 155 usPO 
481. 


For the foregoing reasons, it is believed that the trial court should 
be reversed and that an order issue authorizing the Honorable Com- 
missioner of Patents to grant a patent on appellants’ pending applica 
tion, Serial No. 290,337. 


Respectfully submitted, 
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STATEMENT OF QUESTIONS PRESENTED 


In the opinion of appellee, the question is whether 
the District Court was clearly wrong in holding that 
the subject matter of claims 1 through 4, 7, 9, 10, 15 
and 20, considered as a while, would have been obvi- 
ous under 35 USC Section 108, at the time plaintiffs 
Goldstein and Silvestri made their invention, to one 
of ordinary skill in the art who had knowledge of the 
Warnock and Hurwitz patents and the uses suggested 
for the composition described in the Goldstein et al. 
patent, notwithstanding the findings of the District 
Court that plaintiffs had made a far reaching advance 
in the industry, and that the industry has adopted 
plaintiffs’ invention on a large scale. 
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United States Court of Appeals | 


FoR THE DISTRICT OF COLUMBIA CIRCUIT 


Appeal No. 21,363 


SUN CHEMICAL CORPORATION, HERMAN B. GOLDSTEIN, 
and MICHAEL A. SILVESTRI, APPELLANTS 


Vv. 


Epwarp J. BRENNER, Commissioner. of Patents, 
APPELLEE 


Appeal From the Judgment of the United States District 
Court for the District: of Columbia 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 


This is an appeal from the judgment (JA-155) of 
the United States District Court for the District of 
Columbia dismissing the complaint in Civil Action 
234-66, brought under 35 USC 145, in which the ap- 
pellants sought to have the Court authorize the issu- 
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ance to the plaintiffs-appellants of a patent including 
claims 1 through 4, 7, 9, 10, 15 and 20 of the Gold- 
stein and Silvestri application Serial No. 290,337, 
filed June 25, 1968, entitled “Crease Resistant 
Finish”. 

The District Court concurred with the Examiner 
and the Board of Appeals in their finding that the 
claims at bar are obvious under 35 USC 103. 


COUNTERSTATEMENT OF THE CASE 


Since appellant’s “STATEMENT OF THE CASE” does 
not contain “all facts material to the consideration 
of the question presented,” as required by Court Rule 
17(b) 5, a counterstatement of the essential facts is 
necessary. 


Plaintiffs-appellants’ claim 10 which the District 
Court regarded as representative of the claims in suit 
(Finding of Fact 3, JA-145) reads as follows: 


10. The process for manufacturing ready-to- 
wear, crease resistant garments which comprises 
the steps of impregnating a cellulosic fabric with 
a solution of 1,3-dimethylol-4,5-dihydroxy cyclic 
ethylene urea and an acid catalyst, removing ex- 
cess solution from the fabric, drying the fabric 
at a temperature below the polymerization tem- 
perature of the contained resin until the moisture 
content of the fabric is approximately 3 per cent 
to 15 per cent by weight, cooling the dried fabric 
to room temperature, making up ready-to-wear 
garments from the resin impregnated fabric, 
and, thereafter curing the garments at an ele- 
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vated temperature to polymerize and set the 
resin therein. 

Both Warnock patent 2,974,482 (JA-136) and 
Hurwitz patent 2,950,553 (JA-131) disclose a process 
which involves essentially everything set forth in 
claim 10 except the resin, 1,3-dimethylol-4,5-dihy- 
droxy cyclic ethylene urea,’ specified in the claim. 
Appellants do not challenge the correctness of state- 
ments by the examiner (R-140, 141) to this effect. 

Goldstein et al patent 3,049,446 (JA-140) discloses 
and claims a process for producing imidazolidone 
(claim 1, JA-142) and imidazolidone per se, the prod- 
uct of that process (claim 2, JA-142), which is the 
resin used in the process of appellants’ claims 1 and 
10. Note the identity and proportions of the chemical 


compounds used in the process of Goldstei claim 1 
(JA-142, col. 6) and appellants’ claim 1 (R-160). 
In essence, and as recognized by appellants (Br-5), 
claim 10 is directed to a new use of the old or re- 
cently developed chemical, imidazolidone (Finding of 
Fact 13, not challenged by appellants). None of 
Warnock’s claims (JA-138, 189) is restricted to the 


2 At the trial this resin was, for convenience, variously re- 
ferred to as imidazolidone, the imidazolidone, Permafresh 183 
and Reactant 188. It will be hereinafter referred to frequent- 
ly as imidazolidone. ‘ 


2 R-followed by a number will herein have reference to the 
indicated page (numbers appearing at the bottom of the 
pages) of the folder (see Court’s Order dated Jan. 3, 1968) of 
plaintiff’s exhibit 1, Tr- likewise will refer to 2. specified page 
of the Official Transcript of Proceedings in the District Court, 
and Br- to the appropriate page of appellants’ instant brief. 
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use of a particular resin. Witness May agreed that 
Goldstein’s imidazolidone is not excluded from use in 
the Warnock process (JA-53). On this point, witness 
Goldstein established that the imidazolidone used in 
practicing appellants’ process may be made by the 
process claimed in the Goldstein patent, even though 
that ‘process is obsolete (JA-33, second and third Q. 
and A., JA-34, first and second Q. and A., and JA-35, 
lines 2 to 8). 

Since throughout this proceeding, every one con- 
cerned, counsel for both sides and the District Court, 
have treated all the claims at bar as standing or fall- 
ing with claim 10, and in their present brief, appel- 
lants adhere to such treatment, it is apparent that 
they are satisfied to have all of the claims on appeal 
stand or fall with claim 10. As will be developed 
below, the judgment of the District Court should, in 
any event be affirmed with respect to claim 15. 

Notwithstanding the statements of the preceding 
paragraph, appellants’ claim 2 will be reproduced at 
this point for convenient reference below: 


2. The process for manufacturing ready-to- 
wear, crease resistant garments which comprises 
the steps of impregnating a cellulosic fabric with 
a solution selected from the group consisting of 
a polymerizable resin obtained from the reaction 
of about one mol glyoxal, about one mol urea and 
from about 2 to 2.5 mols formaldehyde and meth- 
ylated derivatives thereof, and an acid catalyst, 
removing excess solution from the fabric, drying 
‘the fabric at a temperature below the polymeri- 
zation temperature of the contained resin until 
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- the moisture content of the fabric is approxi- 
mately 3 per cerit to 15 per cent by weight, cool- 
ing the dried fabric to room temperature and 
storing the fabric at an ambient temperature for 
at least 24 hours in an uncured state. 
According to the disclosure of the application in 
suit, the impregnated dried and cooled fabric “may 
be used promptly or may be stored for from siz to 
nine months without deteriorating before it is used 
to prepare a pair of men’s trousers” (R-12). These 
alternatives help one to appreciate the breadth of 
claim 10. The process of claim 10 is equally readable 
on either alternative. Only claim 2 requires storage 
of the fabric following the step of cooling, and such 
storage may cover a period as short as 24 hours. 
All of the claims at bar, except claim 15 (R-29), 
require the use of imidazolidone, as the resin in ap- 
pellants’ process. So far as the resin impregnant of 
appellants’ process is concerned, the only resin as to 
which evidence was adduced at the trial, is imidazoli- 
done. Appellants do not contend in their instant brief 
that the use of bis (methoxy methyl) dihydroxy ethy- 
lene urea, as the resin of claim 15 (a resin which is 
different from imidazolidone); or that any other fea- 
ture of that claim, renders it unobvious under 35 
USC 103. Appellants’ instant brief does not mention 
claim 15 at all. These facts signify that appellants 
have acquiesced in the Board’s holding (R-167, first 
full paragraph) that claim 15 is unpatentable under 
$5 USE 103 for the reasons stated: 
it follows from the foregoing paragraph, that even 
if the Court should reverse the judgment of the Dis- 
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trict Court because it considers representative claim 
10 unobvious under 35 USC 108, the judgment below 
should be affirmed with respect to claim 15 in any 
event. 


SUMMARY OF ARGUMENT 


1. 'The Warnock and Hurwitz patents essentially 
anticipate every aspect of the claimed invention as 
exemplified by representative claim 10, except imi- 
dazolidone, the resin used in appellants’ process. The 
disclosures of Warnock and Hurwitz comprehend at 
least'24 hours storage of a resin-impregnated cellu- 
losic textile in an uncured state, after drying and 
cooling, as required by claim 2. The Goldstein et al 
patent discloses and claims a method of making imi- 
dazolidone and the product of that method, and dis- 
closes that such product imparts excellent crease 
recovery properties to materials impregnated there- 
with: This patent provides a motivation to those of 
ordinary skill in the art to use imidazolidone as the 
resin in the process of Warnock or Hurwitz, especially 
since Warnock’s process is not limited to the use of 
any particular resin, and Hurwitz, in common with 
the inventor-appellants, employ thermosetting resins 
of the same general type. Moreover, all three patents 
are concerned with preserving creases in textile ma- 
terials. 

2. Appellants have shown no error in the elabo- 
rately reasoned decisions of the Examiner and the 
Board, who gave careful consideration to every item 
of evidence before them, on the record before them. 
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In fact, appellants’ sole challenge on that score related 
to a minor finding of fact by the Board, upon which 
a dictionary definition was cited to the District Court 
to prove the correctness of that finding. 

3. The problem which the inventor-appellants 
solved relates to the premature curing or setting of 
resins with which cellulosic fabrics are impregnated. 
This curing occurs when a substantial period inter- 
venes, because of storage and/or shipping, between 
the cooling of the impregnated fabric and the time 
it is cut and sewn into garments. As a result of such 
curing, a press or crease imparted to the finished 
garment will not be permanent. Such intervening pe- 
riod may range from two days to two years. The solu- 
tion to the problem was to use as the impregnating 
resin, imidazolidone, the resin of the Goldstein patent. 
That solution is adequately disclosed in the applica- 
tion at bar. 

4. Representative claim 10 is couched in language 
broad enough to read on a process in which the step 
of working up ready-to-wear garments, follows the 
cooling step with minimum delay. That is, claim 10 
does not require that the cooled impregnated fabric 
be subject to such conditions as to make it possible 
for the resin to cure, before the fabric can be manu- 
factured into a garment, and pressed so as to form 
@ crease. : 

5. The solution to the problem is not reflected by 
appropriate language in claim 10, even though ade- 
quately disclosed in the application at bar. Limita- 
tions in a patent application not included in the claims, 


8 


may not be relied upon to impart patentability to an 
otherwise unpatentable claim. 

6. ‘Unsuccessful efforts by others to solve a prob- 
lem do not constitute evidence of patentable invention 
when it does not appear that those who tackled the 
problem were familiar with the relevant prior art. 
Graham v. John Deere Co., 388 U.S. 1, 36; Toledo 
Pressed. Steel v. Standard, 307 U.S. 350, 356. Ap- 
pellants adduced no evidence that those who sought 
to solve the problem had knowledge of the Goldstein 
patent. 

7. |The evidence of commercial success should be 
accorded no weight because there is no showing that 
such ‘success is due to the claimed subject matter. 

8. There are so many differences between the fact 
situations and legal aspects of L-O-F Glass Fibers 
Co., et al v. Watson, 97 U.S. App. D.C. 69, 228 F.2d 
40 and the instant case, that L-O-F should be regarded 
as neither pertinent nor controlling. 

9. The District Court’s remarks about “extension 
of monopoly” were dictum only, and were not re- 
flected in that Court’s formal findings or conclusions. 
It was not error, and if it be error, it constitutes, at 
most, harmless error. 


ARGUMENT 


It ‘is appellants’ burden in this appeal “to overturn 
not only the Patent Office, but the adverse findings of 
the District Court.” National Distillers and Chemical 
Corp. v. Brenner, —— U.S. App. D.C. ——, Appeal 
No. 20,932, decided Dec. 14, 1967, reported as of this 
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time only at 156 USPQ 163. a Se: SS 
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Obviousness is the kind of question that usu- 

ally turns. onthe District Court’s view of the 

evidence and its findings will not be set aside 

unless clearly erroneous: Se USPQ 165), ° 
citing its earlier “decision in California “Research 
Corp. v. Ladd, note 1, 123 U.S. App. D.C. at 64, 356 
F.2d at 813. It is appellee’s position, to be developed 
below, that appellant has made no showing of clear 
error in any of the District Court’s findings of fact 
which are adverse to appellants, or in any of the find- 
ings of the Patent Office on the evidence before it, 
and that the judgment of the District Court should 
accordingly be affirmed. 


1. The Prins Facie Soundness of the Decision of the 
Patent-Office. . i) I 

Warnock (JA-136) discloses and claims @ process 
for producing a permanent press garment which’ es- 
sentially anticipates’ the process of appellants’ claim 
10 except for the use in the latter ef a “solution of 
1,3-dimethylol-4,5-dihydroxy cyclie’ethylene urea, also 
designated ‘as “imidazolidone” and “Permafresh 183”, 
as noted above. That ‘process is designated as the 
“original Koratron process’” in appellants’ brief. (Br- 
3): Warnock ‘refers generally:to’the production of a 
“press-free” '(i:e. permanent press) ‘garment (JA-137, 
col: 1, lines 51-56), indicates that his process ‘is not 
limited ‘to the! use’ of any particular résin “(JA°137, 
éol.'2,< lines-3-21),° that”'a° garnierit treated “by ‘his 
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orocess retains its creases after as many as 30 wash- 
ings (JA-137, col. 2, lines 23-27), that he uses an 
acid catalyst (col. 7, line 60), that the resin impreg- 
nated garment when dried to a 2-8% moisture con- 
tent is transferred to a garment preparation location, 
it being understood that the fabric as worked upon by 
the garment makers contains unpolymerized or unset 
resins (JA-138, col. 8, lines 52-69). Warnock’s claims 
(cols. 4, 5 and 6) are not restricted to the use of any 
particular resin. The Board made specific reference 
to Warnock’s disclosure at R-163, 164, 165. 

Hurwitz also discloses a process for producing per- 
manent press garments, since as in Warnock, the 
resin is not finally cured, set or polymerized until 
after manufacture (as by cutting and sewing) of the 
garment has been completed. This process is described 
in some detail at JA-132, col. 4, lines 19-41, Details 
of the impregnation, drying, and simultaneous creas- 
ing and curing steps are disclosed at JA-182, col. 3, 
line 51 to col. 4, line 18. The catalyst, zine nitrate 
(JA-181, col. 1, line 56), is identical with one of those 
disclosed in the application in suit (R-8, second full 
paragraph, end of fourth line), and so, necessarily is 
an acid catalyst, as required by claim 10., Hurwitz 
states that garments produced according to his meth- 
od with creases pressed in, require little or no iron- 
ing after washing (JA-137, col. 6, example 5). Gar- 
ments produced in accordance with the procedure of 
examples 1-4 (JA-183) have properties similar to 
those set forth in the preceding sentence. The Board 
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made specific reference to the Hurwitz disclosure at 
R-164. 

Goldstein et al, patent 3,049,446 (JA-142, 143) 
claims processes for producing appellants’ resin, imi- 
dazolidone (see patent claims 1 and 9 and Br-5, second 
full paragraph), used in practicing the process of 
claim 10 at bar, the product of such processes (patent 
claims 2 and 10) as well as processes (claims 3, 4, 
5, 7, 8, 9) of using such resin to impregnate a cellu- 
losie (e.g. cotton) textile, followed by drying or par- 
tially drying and then curing the resin, and the prod- 
uct (claim 6) of the process of claim 5. An acid 
catalyst is used (JA-143, col. 7, last line). The imi- 
dazolidone of Goldstein et al. imparts “crease recov- 
ery” (JA-140, col. 2, line 6) as well as “excellent 
crease recovery” (JA-1438, col. 6, line 7) properties to 
the treated fabric. 

Where the teachings of two or more references are 
combined to support a rejection of claims under 35 
U.S.C. 103, “the test of obviousness is not express 
suggestion of the claimed invention in any or all of 
the references but rather what the references taken 
collectively would suggest to those of ordinary skill 
in the art presumed to be familiar with them” In re 
Rosselet, 52 CCPA 1588, 1538, 1539, 347 F.2d 847, 
146 USPQ 183; Hemphill Co. v. Coe, 73 App. D.C. 
230, 119 F.2d 5, 48 USPQ 50. The issue of obvious- 
ness under 35 USC 103 must be determined as of the 
time the invention was made, which usually, as in 
the instant case, is the filing date of the instant ap- 
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plication. In re Trbojevich, 53 CCPA 1240, 1243, 361 
F.2d 1013, 1014, 150 USPQ 50, 51. 

Considering now what the instant prior art would 
have suggested to those of ordinary skill of the art 
just prior to June 25, 1963, when appellants Gold- 
stein and Silvestri made their invention, such persons 
would note that the Warnock, Hurwitz and Goldstein 
et al patents are each concerned with impregnating 
with a resin, textiles used as clothing, and curing 
them ‘for the purpose of retaining creases therein. 
They would also note that Warnock’s process was not 
limited to any particular resin (JA-137, col. 2, lines 
3-11), as readily admitted by appellants’ expert May 
(JA-53). May even agreed that appellants’ imidazoli- 
done is not excluded from use in the Warnock process 
(JA-53). 

The Goldstein et al invention of patent 3,049,446 
was patented on August 14, 1962, less than a year 
pefore the inventor-appellants made their invention. 
While this was not the first patent issued on a method 
of preparing “imidazolidone”, it was the first one, so 
far as the present record shows, which taught the art 
that imidazolidone was useful in imparting crease re- 
covery properties to textiles, obviously useful as cloth- 
ing material. 

Hence, at a time less than a year before the in- 
ventor-appellants made their invention, the patentees 
Goldstein and Silvestri provided a person of ordinary 
skill in the art, who was seeking to improve the prop- 
erties of the permanent press garments produced in 
accordance with the disclosures of the two latter pat- 
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entees, with a strong motivation to use imidazolidone 
as the resin in the process of both Warnock and Hur-: 
witz. To spell out quite specifically the basis of this 
motivation, it will be recalled that each of the three 
prior art patents the appellee relies upon, is con- 
cerned with preserving creases imparted to textile 
materials. If, for example, it were found that in the 
case of a certain type and weight of material, made 
according to the Warnock disclosure, the creases were 
not sharp after 30 washings (JA-138, col. 4, lines 
47-52), the claims and related disclosure of the Gold- 
stein et al patent would suggest, i.e. make it obvious, 
to use imidazolidone, in an effort to retain a sharp 
crease after 30 washings. 

The legal soundness of the Patent Office rejection 
of the claims at bar is reinforced by the statement of 
counsel for plaintiffs-appellants at the trial that imi- 
dazolidone, made according to the process of claim 1 
of the Goldstein patent, would be useful “in connec- 
tion with the impregnation of fabric for the eventual 
purpose of making it permanent press” (JA-2, lines 
4 to 16). 

The decision of the Examiner (R-139 to 149) con- 
siders the merits of appellants’ claims at great length, 
and presents a thorough rational basis in support 
thereof. It considers all of the evidence before it, ex- 
plaining why the evidence cited by the Patent Office 
supports the conclusion of obviousness reached, why 
appellants’ evidence before the Patent Office is in- 
sufficient to prove that conclusion erroneous, and why 
the principal arguments advanced in the brief (R-116 
to 138) before the Board are not convincing. 
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The Board of Appeals likewise gave the merits of 
appellants’ case a very thorough treatment (R-160 
to 169), and gave due consideration to the details 
and breadth of the claims (R-163, 164, 165, 166, line 
1 and the paragraph bridging R-166, 167), all the 
evidence before it, including the affidavits (R-164, 165, 
166 and the paragraph bridging R-167, 168), and the 
argument regarding commercial success (R-166). 
After noting that Warnock and Hurwitz relate to the 
same basie process, and explaining the primary dif- 
ference between them (R-162, third full paragraph), 
and éonsidering all of the evidence before it bearing 
on claim 10, along with other claims, the Board stated 
with ‘obvious strong conviction that “there is no ques- 
tion in our mind” that the use of the resin of Gold- 
stein et al patent 3,049,446 “in the Warnock et al. 
process is obvious” (R-165, sole complete paragraph). 

Appellant does not contend that either the Exam- 
iner or the Board made an error of fact or law, on 
the basis of all of the evidence before them. The only 
atternpt at the trial to show any error by the Board 
was abortive. The Board stated that the Goldstein 
et al resin (i.e. the cyclic ethylene urea or imidazoli- 
done of instant claim 10) “is evidently a derivative 
of N,N’-ethylene urea mentioned by Hurwitz as well 
as by Reid et al... .” (R-165). It is quite apparent 
that appellants’ counsel was trying (JA-51, lines 6- 
15) to prove that the Board erred in its use of the 
term “derivative”. The definition of this term in 
Webster’s Third International Unabridged Dictionary 
of which judicial notice is requested, is 
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A derivative is a chemical substance that is so 
related structurally to another substance as to 
be theoretically derivable from it even when not 
so obtainable in practice. (emphasis added) 

The District Court accepted this definition as cor- 
rect, after indicating that it had always thought that 
in order that one compound could be designated as 
a derivative of a second compound, it must be possible 
to make the first from the second (Tr-251 to 253, not 
reproduced in the Joint Appendix). 

The reason for discussing this aspect of the Board’s 
decision, notwithstanding appellants’ reference to a 
“yather inconclusive discussion at the trial” (Br-4) 
regarding it, is to emphasize that even as to a minor 
finding of fact by the Board, appellants were unable 
to show that the Board had committed error, on the 
record before it. 


2. The Problem Which Appellants Solved 


Finding of Fact 8 (JA-147) by the District Court 
recognizes that a problem existed in the art of ob- 
taining permanent press in garments, in indicating 
that the resins used “would yield satisfactory results 
only if the cutting and sewing operations occurred 
within a relatively short time after the impregnated 
fabric was cooled. Otherwise premature action of the 
resin would prevent maintenance of a permanent 
press after manufacture”. Typical pertinent evidence 
in the record appears at JA-37, 41, 42 and 43, lines 
1, 2. In their instant brief, appellants refer to this 
problem at p. 3, the excerpt from American Fabrics, 
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and p. 6, the reference to an “industry bottleneck”. 
To summarize, the problem was that the sensitized 
cloth available before the instant invention, did not 
have good storage stability (JA-10, 11). 

The parties agree that the definitions of the empha- 
sized words are, as set forth at JA-119: 


SENSITIZED: This refers to a fabric which has 
been impregnated with finishing chemicals, then 
dried but not cured. It therefore remains in a 
sensitized condition until the proper degree of 
heat is applied—as in the deferred cure process. 

STORAGE STABILITY: The ability of a sensitized 
fabric to remain sensitized without curing itself 
spontaneously during storage. 


Appellants Goldstein and Silvestri solved the prob- 
lem essentially by employing imidazolidone as the 
resin in the process of Warnock or Hurwitz. Appel- 


lants disclose that dried fabric impregnated with 
their crease-proofing agent “may be stored for an ex- 
tended period of time . . . without further polymeriza- 
tion or reaction with the cellulose during the storage 
period” (R-5), and that such extended period “may 
be six to nine months” (R-12). Finding of Fact 9 
(JA-148) recognizes appellants’ solution to the prob- 
lem. 


3. The Claims Do Not Reflect Appellants’ Solution Of 
the Problem : 

As is evident’ from a reading of appellants’ repre- 
sentative claim 10 (JA-145), and as indicated in an 
unchallenged statement by the Board, the claim does 
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“not call for any storage” (R-165). Claim 10 is broad 
enough that it would be infringed by a process in 
which the minimum possible time intervened between 
the cooling step and that of making up ready-to-wear 
garments, as well as by one in which six months or 
even two years (JA-10) intervened. Or, as stated 
succinetly by the District Court: “I do think it is ob- 
vious that a process that permits of an interval doesn’t 
require an interval”. (JA-35). 

In this connection, it is well established that the 
claims of an application are given the broadest inter- 
pretation they will reasonably support. In re Carr, 
54 App. D.C. 288, 297 F. 542, In re Tibbals, 50 
CCPA 1260, 1264, 316 F.2d 955, 958, 187 USPQ 565, 
567, In re Craige, 38 CCPA 1114, 1117, 189 F.2d 
620, 623, 90 USPQ 38. Another well established and 
pertinent principle of law is that limitations in the 
specification not included in a claim may not be relied 
upon to impart patentability to an otherwise unpat- 
entable claim. In re Margaroli, 50 CCPA 1400, 1404, 
318 F.2d 348, 351, 188 USPQ 158; In re Boice, 51 
CCPA 975, 977, 978, 326 F.2d 1014, 1016, 140 USPQ 
385; In re Thomson, 52 CCPA 770, 774, 336 F.2d 
604, 607, 148 USPQ 21, Barry v. Brenner, 256 F. 
Supp. 96, 98, 150 USPQ 170, 172 (D.C., D.C.). As 
in Thomson, we are not here concerned with the 
merits of appellants’ “invention as it might appear 
in the disclosure, but are concerned with it only to 
the extent that the invention is defined in the claims”, 
52 CCPA 774, 336 F.2d 607, 143 USPQ 21. 

While the inventor-appellants solved a problem, 
such solution is entitled to no weight, because the 
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process of claim 10 can be practiced as though the 
problem had never existed, such as when the garment 
is manufactured with minimum delay after the cool- 
ing step. Appellants’ difficulty is that the process of 
claim 10, as presently worded so as not require even 
the 24 hour storage period of claim 2, would be obvi- 
ous to one of ordinary skill in the art who is familiar 
with the teachings of Warnock, Hurwitz and Gold- 
stein et al. Moreover, such solution is entitled to no 
weight, even when the solution of the problem is con- 
sidered to involve secondary considerations of the type 
cited by the Supreme Court in Graham v. John Deere 
Co., '383 U.S. 1, 17, 18, as will be explained below. 

This appeal can be determined on the basis of claim 
10 alone as explained above. Nevertheless, even where 
2 short delay or “storage” period such as “at least 24 
hours”, is positively recited, as in claim 2, the evi- 
dence does not establish that appellants’ process pro- 
duces a result that could not have been achieved by 
practicing the process of Warnock or Hurwitz, as dis- 
closed by each patentee. In fact, the Board enter- 
tained “no doubt that Warnock et al and Hurwitz 
comprehend at least twenty-four hours storage in an 
uncured state, after drying and cooling” (R-164), a 
finding which appellants did not challenge at the trial. 
Nor! was there any challenge to the correctness of the 
Board’s related findings in the paragraph bridging 
R-165, 166, or in the two following paragraphs end- 
ing at R-167, line 1. 
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4, Other Evidence Fails To Establish The Unobviousness 
of the Claimed Subject Matter 

The rational basis for the Board’s conclusion of ob- 
viousness was established hereinabove. It was shown 
that the Goldstein et al patent claims, read in con- 
nection with the pertinent disclosure relating to crease 
recovery properties, would have provided a strong 
motivation to use imidazolidone as the resin in the 
process of both Warnock and Hurwitz. 

Appellants challenge the validity of neither ration- 
ale, nor do they challenge the Board’s reliance upon 
the Goldstein patent disclosure of the crease recovery 
properties of its resin as a partial basis for conclud- 
ing that “its use in the Warnock et al process is obvi- 
ous” (R-165). It is apparent from the opinion of the 
District Court (JA-153, third paragraph) that it too, 
gave weight to those “crease recovery properties” in 
finding “no basis for disagreeing with the expertise 
of the Patent Office” (JA-153), fifth paragraph). The 
argument regarding the Goldstein patent (Br-9, first 
two paragraphs) does not show clear error in the 
latter finding in the District Court’s opinion. 

That argument fails to rebut appellee’s “motiva- 
tion” argument, and assumes that one of ordinary 
skill in the art, in combining the teachings of Gold- 
stein et al with those of Warnock and Hurwitz, would 
dry, cool and cure the resin-impregnated fabric in 
one continuous operation, substantially as described 
by Goldstein et al. From this it follows that appel- 
lants overlook the rule of law that where two or more 
prior art references are combined to negative patent- 
ability, it is not necessary that the teachings of the 
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secondary reference(s) be bodily incorporated into 
those of the primary reference. In re Mason, 44 
COPA 727, 730, 240 F.2d 362, 364, 112 F.2d 1016; 
In re Soderquist, 51 CCPA 969, 972, 326 F.2d 1016, 
1018, 140 USPQ 387. 

Appellants’ contention that the teaching of the 
Goldstein patent would discourage the use of the imi- 
dazolidone as a solution to Warnock’s “spontaneous 
curing problem” (Br-9, second paragraph), is not 
well taken because the spontaneous curing, ie. the 
storage stability, problem is not a feature which is 
positively or inherently included in the process of rep- 
resentative claim 10. 

Appellants refer to certain parts of the prior art 
as Warnock (Br-9, third paragraph), the Textile Re- 
search Journal articles of March 1957 and March 
1958 (plaintiffs-appellants’ exhibits 4-6, JA-59 to 77, 
also see the paragraph bridging Br-5, 6), and other 
patents (Br-7, third paragraph), as a basis for ask- 
ing that if appellants’ solution of the (Koratron) 
problem identified above, was so obvious, and the 
chemical imidazolidone was publicly known for at 
least a year or so prior to the time that appellants 
solved the Koratron problem, why did not the experts 
employed by Koratron solve the problem for them- 
selves? (Br-7, third paragraph, Br-9, fifth para- 
graph). 

In posing this question, appellants overlook the 
basic rule set forth in many decisions, identified be- 
low as Rule 1, that unsuccessful efforts by others to 
solve a problem do not constitute evidence of patent- 
able invention when it does not appear that those who 
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tackled the problem were familiar with the relevant 
prior art. Toledo Pressed Steel v. Standard, 307 U.S. 
350, 356; Graham v. John Deere Co., 383 US. 1, 36; 
Glatt v. Murphy, 270 F.2d 187, 139, 122 USPQ 588, 
590; Lindberg Engineering Co. v. Ajax Engineering 
Corp., 199 F.2d 807, 811, 95 USPQ 238, 242; In re 
Caveney, 385 or 386 F.2d ——, 155 USPQ 681, 686; 
In re Sabatino, CCPA Appeal No. 7850, decided Jan- 
uary 11, 1968, reported as of this time only at 156 
USPQ 211, 216. They also overlook the rule, identi- 
fied below as Rule 2, that obviousness under 35 USC 
103 must be determined as of the time the invention 
was made, In re Trbojevich, supra. 

It follows from Rule 1 that it is immaterial that 
the authors of exhibits 4, 5 and 6 (JA-59 to 77) and 
Warnock (JA-136 to 189) sought unsuccessfully to 
solve the problem which appellants did solve, since 
there is no evidence that any of those persons were 
familar with the Goldstein patent. Similar comments 
could be made with respect to other portions of the 
evidence of the record. In the interest of brevity, 
Reibnitz patent 2,764,573 (Exhibit 28, JA-123) will, 
for the sake of present argument, be taken as rep- 
resentative of such other portions of the evidence. 
This patent was available prior art at the time the 
invention-appellants made their invention on June 25, 
1963. It discloses “the imidazolidone” (JA-48). This 
compound constitutes the subject matter of claim 8 
(JA-125), in which the structural formula of the 
compound is depicted. The pertinent testimony ex- 
tending through JA-49, culminates in an averment by 
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May that “the means for solving the problem of a 
process suitable for mass production of permanent 
press garments were available to the industry at least 
as early as 1957”. 

This averment is entitled to no evidentiary weight 
in support of the unobviousness of the subject matter 
in issue herein for two reasons. First, the evidence 
does not show that those concerned with appellants’ 
problem had actual knowledge of Reibnitz, (exhibit 28, 
JA-123), as contemplated by Rule 1. Hence, under 
that rule, the knowledge made available by Reibnitz 
does not support appellants’ position. It is noted, in 
passing, that Reibnitz, if anything, weakens rather 
than strengthens appellants’ position, since, if it is 
assumed that this patent was known to those who pre- 
ceded the inventor-appellants in attempting to solve 
the problem of storage stability, Reibnitz’s reference 
to outstanding stability and long life in storage (JA- 
128, col. 2, lines 71, 72), would have constituted a 
further suggestion, over and above that provided by 
the Goldstein patent, to use the imidazolidone as the 
impregnating resin of the Warnock or Hurwitz proc- 
esses. 

Second, the reference to “mass production” (JA- 
49, last Q. and A.) necessarily relates to a process 
which involves handling of a sensitized fabric which 
must be “stable to storage and shipping” (JA-37, 
second Q. and A.), the full significance of which is 
brought out by the testimony at JA-10, 11. As pre- 
viously indicated, representative claim 10 does not 
require that the sensitized fabric be stored, and War- 
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nock and Hurwitz satisfy the requirement of claim 2, 
of storage for at least 24 hours (R-164). 

Part of the evidence appellants rely upon to prove 
unobviousness, became available after June 25, 1963, 
the date the instant invention was made, as explained 
above. Such items of evidence as Getchell patent 
3,138,802 (exhibit 8, JA-82), the Tomaselli letters 
(exhibits 9, 10 and 27, JA-87 to 89 and JA-121, 122), 
the Warnock patent 3,268,915 (exhibit 15, JA-90) all 
bear dates which are subsequent to June 25, 1963. 
Under Rule 2, identified above, they should be given 
no weight, since they were not available “at the time 
the invention was made”, the pertinent statutory lan- 
guage of 85 USC 103. Moreover, the Tomaselli let- 
ters, even if considered to have been written before 
June 25, 1963, manifest no knowledge of the Gold- 
stein patent, especially the properties ascribed to the 
imidazolidone therein, a factor which deprives the 
letters of evidentiary weight under Rule 1 above. 

Appellants, in supporting their argument for un- 
obviousness (Br-8, 9), state that “the information 
contained in the Goldstein et al patent was available 
to anyone skilled in the art” (Br-9, third paragraph, 
emphasis added). This contention overlooks an im- 
portant consideration. Public knowledge of this pat- 
ent become available August 14, 1962 (JA-140), less 
than a year before the time (June 25, 1963) the in- 
ventor-appellants made their invention. Even the 
other references which the Patent Office and the Dis- 
trict Court relied upon, Warnock, dated March 14, 
1961 (JA-136) and Hurwitz, dated August 30, 1960 
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(JA-131), were patented a relatively short time before 
the instant invention was made. The short period 
that these three references were available to per- 
sons of ordinary skill in the art, considered in the 
light of their disclosures discussed in detail above, con- 
stitutes eloquent and further evidence, in support of 
obviousness of the claimed subject matter in issue. 
That is, the Goldstein patent supplied the solution 
to an important problem left unsolved by Warnock 
and Hurwitz, assuming arguendo the existence of such 
a problem, notwithstanding the broad language of 
claim 10, or even that of claim 2 which is broad 
enough to read upon a storage period of only 24 hours. 
There is no evidence to show that any one of ordinary 
skill in the art, who was familiar with the Warnock, 
Hurwitz and Goldstein patents, during the ten month 
period intervening between the date of issuance of 
the Goldstein patent and the filing date of the instant 
application, had, or would have had any difficulty in 
solving the problem solved by appellants. 


| 5. The Evidence Of Commercial Success Is Entitled To 
No Weight 

Findings of Fact 11 and 12 (JA-148) indicate that 
appellants’ invention was commercially successful. 
Evidence of commercial success is entitled to consid- 
eration only when the Court entertains a doubt on 
the issue of patentability. Union Metal Mfg. Co. v. 
Ooms, 81 U.S. App. D.C. 76, 154 F.2d 857, 69 USPQ 
153; Marconi Wireless v. U.S., 320 U.S. 1, 35, note 
20, and cases cited therein. It is submitted that the 
present record supports no doubts in this point. Even 
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if this Court should entertain some doubt, case law 
requires a showing that the success be due to the 
claimed subject matter. In re Hollingsworth et al, 
45 CCPA 830, 833, 253 F.2d 238, 240, 117 USPQ 
182; In re Hammell, 52 CCPA 810, 818, 337 F.2d 
654, 657, 148 USPQ 253; Rendleman v. Ladd (D.C., 
D.C.), 197 F.Supp. 304, 313, 130 USPQ 300, 307. 
The evidence clearly shows that the commercial 
success was due to a process which involved as an 
intermediate step, storing and/or shipping the sensi- 
tized material for a time of such duration that prior 
art resins would have reacted or cured prematurely, 
whereas appellants’ imidazolidone does not. See the 
following portions of the testimony: JA-24, line 22 
to JA-25, line 6, JA-37, 41, last Q. and A., 42 and 43, 
lines 1, 2. The passages of greatest significance ap- 


pear at JA-37, second Q. and A. and JA-42, last full 
paragraph. It follows that the commercial success 
achieved is not reflected in representative claim 10 or 
even claim 2. The breadth of these claims was demon- 


strated above. The commercial success proved, relates 
to the instant disclosed, and not the instant claimed 
invention. Hence, in view of the authorities cited 
under the present heading, the Court should attach no 
weight to the evidence of commercial success. 


6. The “L-O-F” Case 


L-O-F Glass Fibers Co. et al v. Watson, supra, and 
the contentions advanced under a common heading 
(Br-10 to 18) do not support appellants’ position. 
Aside from the vastly different fact situation of ‘the 
two cases, there are many other differences sufficient 


26 


to render L-O-F inapposite. First, L-O-F did not in- 
volve a new use of an old chemical. Second, unlike 
L-O-F,, where the inventor abandoned the teachings 
of the prior art which the Patent Office relied upon, 
97 U.S. App. D.C. 76, 228 F.2d 47, the instant in- 
ventors adopted in toto the teachings of the prior art 
patents to Warnock or Hurwitz, except for the resin 
used to impregnate the cellulosic material. Third, the 
L-O-F opinion, read as a whole, indicates that those 
who had sought to solve the problem there, including 
the inventor Cook, were familiar with the disclosures 
of Barnard and Staelin which formed the basis of the 
Patent Office refusal to allow the claims in issue, at 
the time Cook made his invention. Here, there was 
no evidence to show that any one of ordinary skill 
in the art who was working on any phase of the prob- 
lem involved, was acquainted with the Goldstein et al 
patent claims and related disclosure at the time the 
instant inventor-appellants made their invention ®*. 
Fourth and finally, in L-O-F, unlike the instant case, 
the basis for the advance made in the art and of the 
commercial success, was reflected in the language of 
the claims. 

The contention made at Br-12, first full paragraph, 
is an answer to a straw man argument which cannot 
be iattributed to appellee. The “delay and failure” 
contention (Br-12, bottom) is clearly without merit 
in view of the relatively short time which intervened 


3 This point discussed at great length above, should suffice 
to refute the “real man” contention made at Br-13, second 
full paragraph. 
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(10 months in the case of the Goldstein patent) be- 
tween the time of availability of the three patents 
which appellee relies upon, and the time the inventor- 
appellants made their invention. 


7. The “Extension Of Monopoly” 


Since the paragraph of the District Court’s Opinion 
which bridges JA-153, 154 is unnecessary to the 
Court’s decision in dismissing the complaint, it should 
be regarded as dictum only. This is pointed up by 
the fact that no portion of that paragraph is involved 
in, or constitutes the basis, in part or in whole, of 
any of the Court’s formal findings of fact or conclu- 
sions of law. Hence, assuming arguendo that the Dis- 
trict Court erred in fact, in law, or in both fact and 
law, in anything it said in that paragraph, such error 


should be regarded as harmless, and so, not reversible 
error. 


CONCLUSION 


Representative claim 10 is directed to the new use 
of an old or recently developed material (the District 
Court’s opinion at JA-152, second paragraph, Find- 
ing of Fact 18 (JA-148), and Br-5, second para- 
graph). Such use to be patentable must be both new 
and unobvious. In re Hack, 44 CCPA 954, 957, 958, 
245 F.2d 246, 114 USPQ 161; Joseph Bancroft v. 
Watson, 170 F.Supp. 78 (D.C., D.C.). Haloro, Inc. 
v. Owens-Corning Fiberglas Corp., 109 U.S. App. 
D.C. 364, 288 F.2d 148, 128 USPQ 281, is also perti- 
nent. In this vein, this Court has concurred in the 
view that “There is no invention in applying an old 
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process to another and analogous material when there 
is at least a reasonable expectation of success”. Com- 
monwealth Engineering Co. v. Watson, 110 U.S. App. 
D.C. 318, 293 F.2d 157, 129 USPQ 338. The earlier 
detailed discussion herein of Warnock, Hurwitz and 
the Goldstein patent would appear to establish such 
expectation. 

While the District Court found that “a far reach- 
ing! advance” had been made (Finding of Fact 11, 
JA-148) and that “the industry has adopted this in- 
vention on a large scale” (Finding of Fact 12, JA- 
148), it does not necessarily follow that the advance 
which was made here necessarily satisfies the re- 
quired standard of patentability, as enunciated in 
Graham v. John Deere Co., supra, and applied in the 
L-O-F case. Adjudications of this Court subsequent 
to L-O-F indicate that an improvement which pro- 
duces excellent or unexpectedly good results does not 
necessarily render patentably unobvious such improve- 
ment, even when, unlike the present case, such im- 
provement is reflected by appropriate language in the 
claims. See Martin v. Watson, 103 U.S. App. D.C. 
106, 255 F.2d 185, 117 USPQ 242 (“unexpectedly 
good results”); Darison Corp. v. Watson, 109 U.S. 
App. D.C. 296, 287 F.2d 150 (“important develop- 
ments of substantial value to the industry”); Rein- 
auer v. Ladd, 110 U.S. App. D.C. 300, 301, 293 F.2d 
139, 129 USPQ 207 (“has contributed substantially 
by his improvement”) ; and Pollack et al v. Ladd, 120 
U.S. App. D.C. 318, 346, F.2d 799, 145 USPQ 115 
(“The results . . . were . . . excellent”). It is clear 
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from this Court’s decision in the Higley case which 
appellants rely upon (Br-15), that the new result 
and commercial success there, as distinguished from 
the instant case, were reflected by appropriate lan- 
guage in the claims before the Court. 

Appellants’ failure to challenge any of the findings 
up through Finding of Fact 13 (JA-148) is under- 
standable since those findings set forth facts well- 
established in the record, or facts which are favorable 
to their case. It follows from the adverse decision 
below that it was appellants’ burden here to show 
that either or both of Findings of Fact 14 and 15 
(JA-148), each of which relates to obviousness, is or 
are clearly erroneous. California Research Corp. v. 
Ladd, 123 U.S. App. D.C. 60, 356 F.2d 818, 148 
USPQ 404, and Rule 52(a), F.R.C.P. It is submitted 
for reasons set forth fully above that they have not 
sustained that burden, that the judgment of the Dis- 
trict Court should be affirmed, and that, in the event 
of a reversal because this Court deems representative 
claim 10 unobvious under 35 USC 103, the judgment 
of the District Court with respect to claim 15 should, 
nevertheless, be affirmed on the grounds advanced 
above. 
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SUMMARY OF REPLY TO 
APPELLEE’S BRIEF 


Plaintiffs find no basic fault in the applicable laws as set forth 
in appellee’s brief, including what appellee’s counsel likes to call | 
“Rule 1” (appellee’s brief 20) and “Rule 2” (appellee’s brief 21), 
but plaintiff's must strenuously object to appellee’s misapplication 
of the law to the facts established at the trial below. In particular, : 
appellee is in error with respect to the following points: 


1. That, because a prior reference, Warnock et al, has claims 
covering any resin, the appellants may not now claim the use of a 
specific resin which has successfully solved the problem which faced 
Warnock and others did not solve. 


2. That, despite the fact that appellants are concerned with the 
use of a specifi¢ chemical, which alone has solved the industry’s 
problem, but do not specify any necessary delay between the steps 
of impregnating the fabric and the ultimate pressing of the garments 
after they have been cut and sewn, the appellants claims are faulty. 


3. That, because the prior Goldstein et al patent disclosed the 
use of the chemical imidazolidone - Permafresh 183 for crease recov- 
ery in plain fabrics intended to resist creasing, that this was “moti 
vation” to use that chemical to provide crease resistance. 


4. The unsuccessful efforts of others to solve a problem can- 
not be considered unless it is shown that they are familiar with the 
prior art. 


5. That the applicable case law does not favor the appellee’s 
position. 


An Improvement of an Old Process Cannot Be 
Denied a Patent Merely Because It May 
Infringe a Claim of the Earlier Patent 


First, while appellee’s counsel is fully aware of the fact that the 
scope of the claims of a prior patent may be broad enough to include 
a process claimed and disclosed in a later improvement patent, he 
urges here that the appellants’ invention is unpatentable, inter alia, 
on the ground that “none of Warnock’s [a prior reference] claims 
(JA-138,139) is restricted to the use of a particular resin”. (appel- 
lee’s brief 3-4) 


But the essential fact remains that Warnock did not suggest, 
disclose or claim the use of the particular material (imidazolidone - 
Permafresh 183) which solved the problem on which Warnock was, 
working. Warnock, as well as the others who had been working on 
the problem relied only on ethylene urea. It makes no difference | 
that the Warnock et al claim is not limited to that particular resin. | 


And it makes no difference that the use of imidazolidone - 
Permafresh 183 might be considered as infringing such a claim. It iis 
undeniable that appellants’ chemical is a different chemical, and that 
it produces unexpected results. It is hard to see how appellee can | 
seriously pursue the line of reasoning that an improvement patent 
cannot be granted on a process which may come within the scope 


of a claim of an issued patent. Claims of this type are being granted 
every week by the Commissioner of Patents. 


Appellants’ Invention Does Not Require That There 
Be Delay Between Fabric Manufacture and Gar- 
ment Manufacture, It Permits Such Delay 


Appellee has completely misunderstood the nature of appellants’ 
invention by his unexplained insistence that appellants’ claims should 


specify a delay between fabric finishing and garment manufacture. 


Does appellee seriously suggest that because the use of the chemi- 
cal imidazolidone - Permafresh 183 permits one to delay the comple-. 


tion of a garment that one of necessity must store the material fora | 


specified period of time, or otherwise delay the final step in order to} 
perform the inventive art discovered by appellants? A careful reading 
of appellee’s statements on this aspect of the invention lead to the con- 
clusion that if the claims had been amended to include a delaying ae 
these claims would have been granted. 


In other words, appellee would have appellants’ claim, not the 
process itself, but the results achieved by practicing the process. Such 
claims are obviously faulty. 


Apparently, appellee still confuses this issue with the question of 
infringement of a claim in the Warnock et al patent. Appellee does not 
seem to understand that it is the use of appellants’ chemical imidazoli- 
done - Permafresh 183 as applied to the basic process of finishing tex- 
tiles and making garments which has produced the unexpected results. 


Appellee says, in effect, that, because the Warnock et al patent 
says it is possible to delay pressing a garment for, say 24 hours and, 
because appellants invention does allow such a delay, appellants must 
confine their invention to a process in which a delay must be 
enforced. 


Such reasoning puts the cart before the horse. It is submitted 
that it is not the delay that makes the present invention patentable, 
it is the unexpected results of the use of imidazolidone - Permafresh 
183 that makes delay possible. 


Finally, if it should be determined that appellants claims, to be 


patentable, should include delay as a positive step in the process, 
how much delay must be specified? 24 hours? 36 hours? Over-the- 
weekend? The fallacy of this argument is self-evident. In the prior 
art processes, using ethylene urea, curing is a continuous process, 
beginning as soon as the fabric has been impregnated. Heat merely 
accelerates this curing. In the appellants’ process curing does not 
begin until heat is applied. 


Despite the “Motivation” in the Prior Art, 
None but the Appellants Took 
Advantage of It 


Appellee speaks of “motivation” being furnished by statements 
in the Goldstein et al patent relating to “crease recovery” (appellee’s 
brief 11-13, 19) and also states that the existence of a statement in 
the Reibnitz patent (JA-123, col. 2, lines 71, 72) about stability and 
long storage life (appellee’s brief 22) “weakens rather than strengthens 
appellants’ position.” 


Toward whom is this “motivation” directed? Primarily toward 
all workers in the particular field, not especially the appellants. 


Appellants fail to see how the statement in the Reibnitz patent 
can be viewed in the light expressed by appellee. It shows, more 
clearly than ever that, despite “motivation” to all the world as early 
as 1956, none but appellants conceived the possibility that the use | 
of imidazolidone - Permafresh 183 would solve an industry problem. 


It should also be remembered that the problem was not how to 
put durable creases into garments—this had been done before Gold- 
stein et al’s patent issued—the problem was to treat the fabric so that 
a durable crease could be imparted when desired. 


Actual Knowledge of the Prior Art Is Irrelevant 


It was shown at the trial that, despite the fact that those in’ 
privity with the development of the Koratron process knew of the | 
work done by Goldstein et al and others (see Ex. 9, 10 and 27; JA- 
87, 88 and 121), they were unable to solve the problems which 
appellants did solve. 


Moreover, in Graham v. John Deere Co., 383 U.S. 1, 36, the 
Supreme Court said: 


“It is also irrelevant that no one apparently chose to 
avail themselves of knowledge stored in the Patent 
Office and readily available by the simple expedient 
of conducting a patent search—a prudent and now- 
days common preliminary to well organized research.” 


A Comparison Between the Findings of Fact and 
Conclusion of Law in Bancroft and Appellants’ 
Case Shows Clear Error in the Present Case 


In the Court’s decision below reference was made only to a sin- 
gle case; namely Bancroft v. Watson, 170 F.Supp. 78 (D.C., D.C.) in 
support of the proposition that a new use may be the subject mat- 
ter of the patent providing all of the other requisites of patentability 
are met. 


In the Bancroft case, the Court concluded that those requisites 
had been met.- Therefore, a most convincing argument in support 
of appellants’ conviction that the Court below erred in its present 
decision is illustrated by the fact that, while the lower Court made 
nearly identical Findings of Fact in the Bancroft v. Watson case as 
compared with the Findings of Fact in the appellants’ case, it arrived 
at completely divergent Conclusions of Law. 


A comparison is set forth in the following table. Findings of 
¥act and Conclusions of Law in the Bancroft case are set forth ver- 
batum in the left-hand column and in the appellants’ case, also 
verbatum, in the right-hand column. 


Plaintiffs—Appellants Case (Numerals 
Refer To Findings of Fact and Con- 
The Bancroft Case Ctusions of Law) 
Both Inventions Relate To Textile Treatment Processes 


The alleged invention relates to the 2. The disclosed invention relates to a 
business of finishing textile fabrics. process of making crease resistant 
or permanent press garments of cel- 
lulosic fabrics. 
Fabrics Are Treated With a Resin 


In connecrion with the operation to 2. The fabric is first impregnated with 
which reference has been made, it a solution of a resin of the ethylene 
* is necessary to use a solution through urea type, which, for convenience, 


which the fabric is passed. This solu- 
tion contains resin. 


Previously Used Resins Create 


was designated as “imidazolidone” 
during the trial, the solution con-| 
taining an acid catalyst. 


Problems in the Industry 


For some time the industry had 
been troubled by the fact that the 
resin, which is used in its liquid 
form, becomes solidified as a result 
of heat, while the fabric is being 
passed through the rollers, and 
deposits of resin are gradually accu- 
mulated on the rollers. As a result, 
every few hours it is necessary to 
stop the operation in order to clean 
the rollers. This may take as long as 
three hours or more. 


The Problems Are Eliminated by the 
Use of a Different Resin 


A number of solutions were ex- 

plored, but all to no avail. Finally, 

it was discovered by the inventors 

that by using a different chemical 

in the solution employed in connec- 

tion with the operation than the one 
. that had been previously utilized, the 

formation of the resin deposits on 

the rollers would be eliminated. This 

chemical, which was substituted, by 


the inventors, is known as cyclic urea, 


and supplanted the use of a chemical 
known as urea formaldehyde, and 
other similar compounds that had 
been previously employed. 


8. The evidence indicates that there | 
are a number of processes for obtain- 
ing permanent press in garments, | 
including impregnating the fabric | 
out of which the garment is made 
with a chemical of the resin type, 
but a number of problems arose in 
the course of using these processes, 

. one being that the resins would yield 
satisfactory results only if the cut- 
ting and sewing operations occurred 
within a relatively short time after, 
the impregnated fabric was cooled. - 
Otherwise premature action of the 
resin would prevent maintenance of 
a permanent press after manufacture. 


9. The plaintiff-inventors discovered 
that if imidazolidone is used to. S 
impregnate the fabric, the problems 
of premature reaction, as well as the 
risk of a permanent crease being pre- 
maturely imparted to the fabric are 
avoided, and the garment can be 
successfully manufactured with a 
permanent press imparted to it after 
the manufacture of the garment is 
completed. 


The evidence indicates that the use 
of cyclic urea came into use as soon 
as the discovery was made, and has 
replaced chemicals theretofore em- 
ployed, and that the industry is no 
longer confronted with the prob- 
lems of the formation of resin 
deposits on the rollers used in the 
finishing processes. 


10. The Patent Office concedes the uti- 


lity of the invention. 


11. The fact that the plaintiffs made a 


far reaching advance in the industry 
is established, and the invention 
proved successful. 


Inventors Solution Is Adopted by the Industry 


Various possibilities were tried, but 
to no avail. Finally, the plaintiffs 
assignors solved the problem. Their 
solution has been largely adopted 
by the industry, resulting in a suc- 
cessful reduction of costs of opera- 
tion. 


12. The undisputed evidence, which has 


not been either contradicted or 
impeached amply leads to the con- 
clusion that the industry has adopted 
this invention on a large scale. The 
evidence indicates that the use of 
imidazolidone is predominant for 
manufacturing permanent press gar- 
ments. 


Conclusion of Law on Above Substantially Identical 
Facts Completely at Variance in Plaintiff-Appellants’ 
Case As Compared With Bancroft 


The fact, however, that the industry 
had been searching for a solution 
of a difficult problem, that no one 
had succeeded in arriving at a suc- 
cessful result, that the applicant 
finally solved it, and that their ad- 
vance was promptly accepted by 
the industry and met with commer- 
cial success, is evidence of the fact 
that the solution was not obvious 
to a person reasonably skilled in the 
art, but involved the exercise of the 
inventive faculty. For these reasons, 
the Court is of the opinion that the 
plaintiff is entitled to a patent on 
Claims 20 and 21. 


2. When the Patent Office tribunals 


conclude that the claimed invention 
is obvious over the prior art, and 
when the undisputed evidence leads 
to the conclusion that the industry 
adopted the invention on a large 
scale and that plaintiffs have made 
a far reaching advance in the indus- 
try, unless such evidence carries 
through conviction that the Patent 
Office erred, there is no basis for 
disagreeing with the expertise of the 
Patent Office. 


Conclusion 


The conclusion is inescapable that, the Court below, in refusing 
to follow its previous decision on substantially identical facts, was 
swayed by considerations other than those having a proper bearing 
on the case. 


It is submitted that the appellants have demonstrated that, in 
fact and in law, their invention was unobvious even to those highly) 
skilled i in the art who had been working unsuccessfully in the same! 
field and at the same time to solve an “extremely vexing problem. 


Therefore, the appellants are entitled to the grant of a patent | 
based on their application Serial No. 290,337. 


spectfully submifte 
orge(H. Mitchell, Jr. 


Arnold B. Christen 


1402 G Street, N.W. 
Washington, D.C. 20005 
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